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1.0 INTRODUCTION

Geologic Services Corporation (GSC), on behalf of World Oil Marketing Company (World), has prepared
this Feasibility Study and Remedial Action Plan (FS/RAP) for Station No. 24, located at 13013 San Pablo
Avenue, in San Pablo, California. Figure 1 is a site location map showing the general location of the site.
Figure 2 is a site plan showing the current layout of the site. Per Title 23 of the California Code of
Regulations, Chapter 16, Article 11, §2722 through 2725, this FS/RAP presents the rationale and
methodologies for source removal, and corrective action at the site. This work is proposed in response to a
telephone conversation between the San Francisco Bay Regional Water Quality Control Board
(SFRWQCB), and GSC on March 19, 2003. During that conversation, the SFRWQCB stated that based on
a recently completed Human Health Risk Assessment (HHRA) for the above-referenced site, no corrective
action would be necessary at this time. However, the SFRWQCB will require on-going quarterly
groundwater monitoring and sampling as long as dissolved phase hydrocarbons that are present beneath the
site exist above State Maximum Contaminant Levels (MCLs). GSC, on behalf of World, indicated that
implementation of site remediation would likely be more cost effective in the long term than on-going
monitoring and sampling only, particularly if remediation will be necessary when at some future date, there
is a change in intended site use. World has performed a feasibility study to evaluate the various soil and
groundwater remedial alternatives for the site and to compare the projected cost of the best alternative to on-
going groundwater monitoring and sampling (GWM&S). This report presents the results of the feasibility
study and the corrective action plan.

2.0 PURPOSE

Through remediation of the site, World intends to significantly reduce long-term costs associated with on-
going groundwater monitoring, minimize impact to future station operations and surrounding residential and
commercial properties and expedite the remedial process toward site closure. The recommended activities
detailed herein to achieve these goals are as follows: 1) install high-vacuum dual-phase extraction (HVDPE)
wells in the areas of residual hydrocarbon impact to remediate residual hydrocarbons beneath the site; 2)
complete HVDPE and other tests as necessary and reporting; 3) connect existing subsurface conveyance
piping from a central manifold location behind the station to each of the installed remediation wells; and 4)
implement full-scale soil and groundwater remediation based on the results of the pilot tests.

Remediation of the site is proposed not only as a significant long-term cost savings but also to ensure a safer
environment for existing and future developments at and near the site. A Human Health Risk Assessment
(HHRA) completed in May 2002 for the site concluded that chemicals present at the site do not pose a
significant risk under continued commercial land use or during activities associated with potential future site
redevelopment and use. However, it is possible that in the future the site or the property immediately
downgradient of the site could be redeveloped for residential use (see Site Vicinity Map, Figure 3).
Therefore, a properly planned site remediation can minimize not only future station disruptions/closure and
unnecessary expenditures but also prevent the potential migration of contaminants onto the commercial and
residential blocks surrounding the site. Remediating the site while the bulk of the contamination is located
beneath the site will be the most cost-effective strategy, as the cost of remediation will only increase if the
plume migrates over time. Costs for quarterly GWM&S are estimated at $18,000 per year and installation,
operation and maintenance of a remediation system, including GWM&S, to achieve site closure is estimated
at $221,210 total. Thus the total cost of site remediation is equivalent to approximately 12 years of
quarterly GWM&S alone. Table 1 provides a cost comparison of ongoing GWM&S versus the estimated
cost to remediate the site to closure. While it appears that it is more cost effective to refrain from site
remediation, other costs not shown in Table 1 will likely be incurred if the site is not remediated in a timely
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manner. If contamination beneath the site does not naturally attenuate in place over time, site cleanup
would be required at a future date. As the plume migrates over time, additional wells may need to be
installed off site to maintain an accurate delineation of the plume and additional risk assessment may need
to be performed. It is expected that over time, the costs associated with ongoing quarterly GWM&S and
future site remediation will exceed the cost of implementing site remediation now.

Based upon hydrogeologic conditions at the site, historical assessment data, and a completed feasibility
matrix evaluation, the recommended corrective action consists of the following phased approach:

1) SFRWQCB approval of this FS/RAP, including any necessary agency modifications;
2) Preparation of a site and task-specific Health and Safety Plan for the proposed activities;

3) Installation of two HVDPE wells northeast of MW-6 where the TPHg concentration is highest for
use during feasibility testing and subsequent soil and groundwater remediation of residual
hydrocarbons;

4) HVDPE and other testing if necessary and reporting to obtain soil/groundwater and engineering
design parameters for equipment selection/sizing and remediation calculations;

5) Preparation of a detailed report containing well installation and feasibility testing methodologies
and results;

6) Remediation system design and permitting; and

7) Implementation of site remediation.

Site information and details for the planned activities are presented in the following sections for agency
consideration and approval.

3.0 SITE LOCATION AND DESCRIPTION

The site is currently an active gasoline retail station located at 13013 San Pablo Avenue, at the northwest
corner of the intersection with Lowell Avenue in San Pablo, California (see Figure 1). The site is covered
entirely in either concrete or asphalt and contains four 12,000-gallon fiberglass gasoline underground
storage tanks (USTs) located within the central portion of the site. Three product dispenser islands are
located under a canopy on the eastern portion of the site, and a station building is located on the western
side of the property. Driveway easements are present on the southern and eastern boundaries of the site (see

Figure 2).

4.0 PRIOR SITE INVESTIGATIONS AND ACTIVITIES
The following background information is from prior reports prepared by NMWW, Inc and GSC. A list of
references is provided in Section 12.0. Appendix A contains the drill logs for all groundwater monitoring
wells installed on and off site to date. Refer to Figure 2 for soil boring and well locations.
In August 1999, Environmental Science & Engineering, Inc. (ESE) performed a pre-tank removal

assessment at the site under World’s direction. The assessment included the completion of ten geoprobe
borings B-1 through B-10 in the vicinity of the station’s underground storage tanks (USTs) and pump

Geologic Services Corporation



Feasibility Study And Remedial Action Plan Page 3
World Oil Station No. 24, 13013 San Pablo Avenue, San Pablo, California
April 14, 2005

islands at the north and south ends of the station area. Figure 2 shows the boring locations. Each boring
was advanced to a total depth of 20 feet below ground surface (bgs). ESE prepared a report of findings
entitled Pre-Tank Pull Assessment dated October 11, 1996. The assessment showed that hydrocarbon
impacted soil below 10 feet bgs existed in borings B-3, B-4, B-5 and B-7. The highest concentration of total
petroleum hydrocarbons as gasoline (TPHg) found during the investigation was 220 milligrams per
kilogram (mg/kg) found in boring B-7 at 20 feet bgs. The highest benzene concentration found was 0.18
mg/kg in boring B-3 at 20 feet bgs, and the highest methyl tertiary-butyl ether (MTBE) concentration found
was 2.0 mg/kg in boring B-3 at 20 feet bgs. ESE identified a perched water zone consisting of moist to wet
soils at a depth of 18-20 feet bgs in borings B-2, B-3, B4 and B-10.

World contracted The Mark Group, Inc. (TMG) to oversee UST replacement at the site during station
reconstruction. UST replacement activities were conducted from October 1997 through January 1998. Four
steel gasoline USTs, twelve product dispensers and associated product and vent piping were removed and
four new double-walled fiberglass USTs, new dispensers and new double-walled fiberglass piping were
installed during that period. The steel USTSs that were removed reportedly had no holes. Soil samples were
collected from the bottom of the UST pit beneath the location of the tank ends from beneath the three pump
islands. The highest TPHg concentration found beneath the UST pit was 9,400 mg/kg in sample T1-2 from
beneath the west end of the northernmost tank. The highest TPHg concentration found in the vicinity of the
pump islands was 1,500 mg/kg from beneath the middle pump island. The highest benzene concentration
found in verification samples was 6.6 mg/kg in sample T1-2. The highest MTBE concentration found in
verification samples was 13 mg/kg in sample T2-2 from beneath Tank 2. An estimated total of 3,321 tons of
hydrocarbon-impacted soil was excavated during the station reconstruction, 3,200 tons of which were
transported as a non-hazardous waste to a sanitary landfill for proper disposal. The remaining 121 tons of
soil were transported and properly disposed of as a California (non-EPA) hazardous waste. During
reconstruction, subsurface conveyance piping was installed at the site for possible use in a future
remediation system.

NMWW performed an initial Phase II assessment at the site in April 1999 in response to a letter sent by the
SFRWQCB to World dated January 8, 1999. After installing two wells on site a decision was made to delay
further field work due to unanticipated subsurface conditions. One well (MW-1) had been screened within
the previously identified perched water zone at 18 to 20 feet bgs but did not produce any water. The second
well, MW-2, was drilled deeper as no shallow perched or wet zone was encountered and the uppermost
saturated zone beneath the site was encountered in a fractured clay at about 28 feet bgs.

Only two of the soil samples collected during the drilling of wells MW-1 and MW-2 contained detectable
TPHg concentrations. Those samples were at 30.5 feet and 25.5 feet bgs from well MW-1, containing 2,790
and 0.54 mg/kg, respectively. None of the soil samples collected contained detectable concentrations of
benzene or MTBE.

Upon evaluation of the newly collected field data, NMWW submitted an Addendum to Work Plan to the
SFRWQCB dated April 16, 1999. After discussing the proposed changes to the original workplan with the
SFRWQCB, World submitted a Revised Addendum to Work Plan to the SFRWQCB dated July 7, 1999.
After further discussions, the SFRWQCB issued a letter to World dated November 16, 1999. In that letter
the SFRWQCB stated that, “there is presently no credible evidence to suggest that the underlying
groundwater at the site is impacted by petroleum hydrocarbons.” In order to show credible evidence of
petroleum-impacted groundwater beneath the site, World contracted NMWW to install two additional on-
site groundwater monitoring wells in July 2000. The wells were installed to depths of 38 and 40 feet,
respectively, and groundwater was initially encountered at 30 feet bgs in fractured clay or interlayered clay
and clayey sand. Laboratory analytical results from soil samples collected during drilling showed the
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highest TPHg concentration of 1,600 mg/kg at a depth of 35.5 feet in well MW-3. The highest benzene and
MTBE concentrations of 13 mg/kg and 15 mg/kg, respectively, were also found in that soil sample.

On August 27, 2001, NMWW supervised the drilling and soil sampling of two on-site borings for
installation of groundwater monitoring wells MW-5 and MW-6. The wells were installed to depths of 40
feet bgs and sampling was done at five-foot intervals. Of the sixteen samples analyzed for TPHg, BTEX,
and MTBE, only one sample, soil sample MW5-40 collected at 40 feet bgs, contained detectable
concentrations. The sample contained 1.9 mg/kg of TPHg, 0.019 mg/kg of benzene and no detectable
MTBE.

May 22, 2002 a Baseline HHRA was completed for the site per direction of the SFRWQCB. The objective
of the risk assessment was to evaluate the potential health risks to current and potential future users of the
site based on existing environmental conditions. The findings of the risk assessment concluded the
following:

e The estimated potential adverse health impacts to current potential future commercial industrial
users are well below the preliminary risk management goals for hazards, risk, and lead exposures.

e The noncarcinogenic hazard to hypothetical off-site residential receptors is well below preliminary
risk management goals.

e The carcinogenic risks for off-site resident adults and children are within the 10 (1 in 10,000) to
10 (1 in 1,000,000) risk management goal stipulated by the EPA and below the Proposition 65
mandated risk management goal of 10° (1 in 100,000).

e The estimated carcinogenic risks to hypothetical off-site residents are driven by the volatilization of
benzene from groundwater. In light of the conservative models and assumptions used, the
estimated carcinogenic risks associated with the hypothetical off-site residential land use scenario
do not appear to be significant.

On September 4, 2002, NMWW supervised the drilling and soil sampling of two off-site borings for
installation of groundwater wells MW-7 and MW-8. These wells were installed to assess the latter extent of
groundwater contamination down gradient of the site. The locations of the wells are in the City of
Richmond because the City of San Pablo does not allow the installation of wells within public roadways.
The wells were drilled to a maximum depth of 41.5 feet and groundwater was encountered at a depth of
approximately 25 feet bgs in both borings during drilling. Eight soil samples were collected and sent to the
laboratory for evaluation of TPHg, benzene, toluene, ethyl-benzene and total xylenes (BTEX) and methyl
tertiary-butyl ether (MTBE). Concentrations of these substances were not detected above laboratory
reporting limits in any of the samples.

The most recent groundwater monitoring and sampling event was performed by GSC on February 10, 2005.
Groundwater levels were found at depths of 19.92 to 24.56 feet bgs. Groundwater flow direction was to the
northwest at a gradient of 0.012 fi/ft. Dissolved-phase TPHg concentrations in the on-site wells ranged
from not detected above the respective detection limit to 26,000 micrograms per liter (ug/L, in MW-3).
Benzene concentrations in the wells ranged from non-detect to 660 pg/L (MW-3). Dissolved-phase MTBE
in the on-site wells ranged from non-detect to 24 pug/L (MW-4). A copy of the Quarterly Monitoring and
Status Report, First Quarter 2005 is included in Appendix B for reference.
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5.0 GEOLOGY AND HYDROGEOLOGY

5.1 GENERAL AND SITE SPECIFIC GEOLOGY

The site is located within the Coast Ranges geomorphic province along the western margin of the Berkeley
Hills. The site is underlain in the near-surface by Quaternary-aged alluvium (alluvial fan deposits)
consisting of unconsolidated, moderately sorted clay, silt, sand and gravels.

Soil borings drilled on site have shown the site to be underlain predominantly by thick layers of clay and silt
with occasional thin lenses of sand, sandy silt, silty sand and clayey sand to the maximum drilling depth of
40 feet.

5.2 GENERAL AND SITE SPECIFIC HYDROGEOLOGY

In general, groundwater regionally moves from the uplands west toward San Francisco Bay with local
variations (e.g., movement toward creeks). The nearest surface water body to the site is Wildcat Creek
which is located about 800 feet northeast of the site. Previous drilling at the site showed groundwater at
approximately 18- to 20-feet depth in some locations, but subsequent drilling showed that while moist to
wet sediments exist at that depth beneath some areas of the site, that wet zone is not continuous across the
site and does not appear to yield sufficient water to be classified as a perched aquifer.

During drilling by NMWW at the site, groundwater was generally encountered in fractured clay or
interlayered clay and sand. First-encountered groundwater was found at about 28 to 30 feet bgs throughout
the site except for the southwest corner of the northwest portion of the site at location MW-5. There the
first-encountered groundwater was at about 35 feet bgs. Groundwater was first encountered in the two off-
site well borings west of the site at about 29.5 and 31.5 feet, respectively.

A zone of interlayered wet sands, silts and clays was encountered at a depth of 18 to 20 feet in the northeast
comer of the site, but a well that was screened in that zone did not produce any water. Saturated silty sand
existed below the perched wet zone at 29 feet bgs, and was separated from it by nine feet of silt and clay.
Shallow sandy lenses encountered in other areas of the site did not generally appear saturated. The
groundwater gradient beneath the site has been shown to be approximately 0.01 foot/foot to the west.
Groundwater beneath the site therefore appears to flow away from Wildcat Creek.

During this and prior investigations, the site and area downgradient of the site was found to be underlain
predominantly by thick layers of clay and silt with lesser accumulations of sand, sandy silt, silty sand and
clayey sand to a maximum drilling depth of 41.5 feet.

6.0 ADSORBED-PHASE HYDROCARBONS IN SOIL

Assessment and sampling investigations have been conducted at the site from 1996 through the present. To
better evaluate the extent of hydrocarbons in the subsurface, GSC prepared site plans (Figures 4, 5 and 6)
showing the residual contaminant soil concentrations at the site for depth intervals of 10 to 20, 20 to 25 and
25 to 30 feet bgs, respectively. The soil analytical data suggests that residual soil contamination beneath the
site is significant and extends from the ground surface into the water table to at least a depth of 30 feet bgs.
Soil contamination beneath the site appears to include dissolved phase contamination as some soil samples
containing detectable petroleum hydrocarbons were taken below the depth of first-encountered
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groundwater, thus it is likely that hydrocarbons are "trapped" below groundwater and will be a continual
source of dissolved hydrocarbons in groundwater unless abated to the extent feasible.

Based on the sampling data from the borings and the site plans showing the residual contaminant soil
concentrations, the contamination appears to be concentrated in the central to northern portion of the site, as
the two borings at the southern edge of the site contained no petroleum hydrocarbons in soil to the
maximum drilling depth. Historical soil sample analytical results are presented in Table 2. The highest
hydrocarbon concentrations were found in borings MW-1 and MW-3 located northeast and west of the
USTs and pump islands respectively. MW-1 showed a hydrocarbon concentration of 2,790 milligram per
kilogram (mg/kg) at a depth of 30.5 feet bgs and MW-3 showed a hydrocarbon concentration of 1,600
mg/kg at 35.5 feet bgs (Figure 6). Thus, these areas will be the primary focus of the hydrocarbon mass
removal and remedial efforts.

Using the isoconcentration maps presented in Appendix C (Figures 1A, 2A and 3A), assumed soil densities
from the drill logs, and average TPHg concentrations for subsections of the site, GSC estimates that the
upper 30 feet of soil beneath the site contains a mass of approximately 2,400 pounds (Ibs) of TPHg.
Approximately 26,500 cubic feet (ft)) of soil contain detectable levels of TPHg. Approximately 16,000 ft’
of soil around the center pump island and western side of the USTs contain soil with TPHg concentrations
greater than 100 mg/kg. Maps used to determine the volume of soil contamination and volumetric
calculations are provided in Appendix C.

7.0 DISSOLVED-PHASE HYDROCARBONS IN GROUNDWATER

The most recent groundwater monitoring and sampling event was performed on April 21, 2004 (see
Appendix B). Eight monitoring wells were monitored (MW-1 through 8), however MW-1 was classified as
dry when a water sample could not be obtained. Dissolved-phase TPHg concentrations in the wells ranged
from non-detect (well MW-2) to 27,000 pg/L (in well MW-3 located northwest of USTs). Benzene
concentrations in the wells ranged from non-detect (MW-4) to 840 pg/L. (MW-3). Dissolved-phase MTBE
ranged from non-detect (MW-2, MW-3 and, MW-6) to 41 ug/L. (MW-5). Based on the April 2004
sampling episode, the groundwater plume appears to be concentrated beneath the central to northwest
portion of the site. Historical groundwater sample analytical results are included in Appendix B.

The groundwater gradient was consistent with the historic gradient at the site, toward the west at 0.01
foot/foot. The gauging and analytical data and groundwater contour map with annotated hydrocarbon
concentrations from second quarter 2004 are included in Appendix B.

8.0 EVALUATION OF REMEDIATION ALTERNATIVES

Preliminary selection of the remedial alternatives was performed in conjunction with both the long-term
operational goals for the site and the general applicability of each alternative. Thus, GSC considered the
various selection criteria to determine the most feasible technology(ies) for remediation of soil and
groundwater the site. A discussion of the feasibility of the remedial technology alternatives was prepared
to evaluate various treatment technologies on the basis of the following: media treated; time/duration;
geology/hydrogeology; site logistics; cost and effectiveness. The results of the discussion are summarized
in Table 3. This evaluation identified high-vacuum dual phase extraction for source removal as the most
feasible treatment method for this site. Further details are provided in the following section for planned
remedial action at the site.
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8.1 EXTENT OF CONTAMINATION

Two cross-sections that were prepared for the site by NMWW, Inc. are included in Appendix D. The cross
sections illustrate that soil in the vadose zone consists predominantly of silt and clay with minor lenses of
sand. Soil contamination was found above a depth of about 25 feet bgs in soil borings completed around the
western periphery of the USTs and the center pump island. Soil contamination beneath the site is also
associated with dissolved phase contamination as some of the soil samples containing detectable petroleum
hydrocarbons were below the depth of first-encountered groundwater.

Based on historical groundwater analytical data, it appears that the majority of groundwater impact is
concentrated beneath the central to northwestern portion of the site with occasional and minor impact in the
southeast corner of the site.

8.2 FEASIBILITY STUDY

Potential alternatives for soil and groundwater remediation were identified and screened against the
remediation objectives for the site, i.e., cost-effective site closure. The following seven remediation
alternatives were screened:

Groundwater extraction and treatment,
SVE,

Air sparging,

Excavation,

Enhanced bioremediation,

Natural attenuation, and

No action.

NS R W~

Table 3 presents a summary of these seven remediation technology alternatives. Each is discussed in detail
below.

1. Groundwater Extraction: A groundwater extraction system would recover dissolved-phase
petroleum hydrocarbons from the groundwater and, if placed correctly, should recover any
separate-phase hydrocarbons, if present. The system would also prevent migration of
impacted groundwater off site and recover impacted groundwater that has migrated off site.
In addition, groundwater extraction results in lowering the water table to expose previously
saturated-zone soils to other remedial technologies (such as SVE). Recovered groundwater
could be treated using a variety of methods, including air stripping, activated carbon or direct
treatment at a publicly owned treatment facility. The low permeability that is associated with
fine-grained soils such as clay potentially poses a problem, as it may be difficult to extract
groundwater from those sediments. However, from the site assessment report (2001), it was
noted by NMWW that the clay appeared to be fractured and permeable lenses of sand were
interlayered with the finer sediments; in addition, GWM&S events have shown relatively fast
recharge of groundwater wells when bailed (see Appendix B). The operating costs of a
groundwater extraction system are moderately high. Groundwater extraction is a feasible
technology and is retained for further screening.

2. Soil Vapor Extraction: An SVE system could be used to remove volatile organic

compounds (VOCs) from the capillary fringe zone (with groundwater depression) and
encourage biodegradation of petroleum compounds in soil. Based on the soil characteristics
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(predominantly silts and clays), a small radius of influence (ROI) and low airflow rate are
expected for this site. Therefore, a relatively large blower capable of applying high vacuum
would be required. The installation and operation of an SVE system would have a minimal
effect on site operation, compared to the excavation alternative. SVE is retained for further
screening and evaluation.

3. Air Sparging: This technology involves the injection of air into the groundwater, stripping
volatile petroleum compounds from the groundwater and releasing them as vapors into the
vadose zone. Once in the vadose zone, the hydrocarbon-charged vapors are removed through
SVE. Air sparging also increases the dissolved oxygen in the impacted groundwater,
increasing the oxygen available for aerobic bioremediation of petroleum hydrocarbons.
Success of air sparging has been demonstrated at sites with relatively permeable saturated-
zone soils (sands). At sites with less permeable soils (clays and silts), air sparging has not
been effective. In addition, where tight soils exist, there is a risk of not capturing all of the
stripped volatiles from the vadose zone. Air sparging is retained for further screening to
compare with other methods.

4. Excavation: Excavation of petroleum-impacted soil and backfilling with clean material
would require removal of large amounts of soil from the property and would severely impact
station operations. It could also result in potential air emissions of VOCs. Impacted
capillary fringe soil may also be present off site (downgradient) where it cannot be
excavated. Excavation of impacted soil along the property boundary would require extensive
shoring. Due to difficulty and cost of implementation, excavation is not retained for further
screening.

5. Enhanced Bioremediation: Enhanced bioremediation utilizes the injection of hydrocarbon-
degrading bacteria (including MTBE degrading bacteria) and nutrients into the subsurface.
Typically, rows of low-flow biosparge wells are used to provide oxygen to the subsurface.
This technology requires extensive and careful maintenance to insure proper balance of the
injected nutrients and bacteria. Enhanced bioremediation is retained for further screening.

6. Natural Attenuation: Natural attenuation is a naturally occurring process which results in
reducing dissolved contaminant concentrations primarily by biodegradation and physical loss
mechanisms, such as sorption, dilution, and dispersion. Natural attenuation with
bioremediation can occur in any environment that supports microbiological activity. The
rate of biodegradation is site-specific and may be limited due to the lack of oxygen or
inorganic nutrients, such as fixed nitrogen, an extreme pH, or limited contaminant
bioavailability. Natural attenuation is a cost-effective alternative, however, due to the
relatively low permeability soils and the proximity of the dissolved plume to the western edge
of the property, this alternative is not retained.

7. No Action: A “no-action” alternative would involve continued periodic sampling of soils,
soil vapors, and groundwater. The potential off-site migration of groundwater would not be
controlled. Implementation of the no-action alternative would not meet the remediation goals
and therefore is not retained.
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8.3 EVALUATION MATRIX FOR RETAINED REMEDIATION

Each of the retained remedial alternatives was further evaluated. Where appropriate, a combination of
two remedial alternatives was evaluated. The most feasible remedial alternatives are as follows:

1. Dual-phase extraction (GWET and SVE),

2. Air sparge and SVE, and

3. Enhanced bioremediation.

These feasible remedial alternatives have been further evaluated based on the following criteria:
o  Level of protection of human health and the environment,

Reduction of hydrocarbons,

Implementation and operation,

Cost effectiveness,

Compliance with regulatory guidelines,

Short-term effectiveness,

Long-term effectiveness, and

Community acceptance.

A detailed evaluation matrix is provided in Table 4. Given the site’s subsurface conditions and
considering all of the evaluation criteria, dual-phase extraction is the best alternative for this site
when compared to the other two feasible alternatives. Dual-phase extraction will accomplish the
following objectives:

e Reduce dissolved hydrocarbon concentrations in groundwater;

e Prevent potential migration of hydrocarbons off site to the west of the property;

e Recover any hydrocarbons that may have migrated to the property immediately east of the
site;

e Reduce residual hydrocarbons within the capillary fringe and saturated-zone soils;

e Protect human health and the environment; and,

e Obtain clean closure at the site.

Dual phase extraction can be installed as two independent technologies, SVE and GWET, where the
groundwater and vapors are extracted separately using a combination of groundwater extraction
pumps and a vacuum blower or as one technology where extraction wells extend below the water
table and a high vacuum is applied through the extraction wells to simultaneously remove
groundwater and vapors from the subsurface. Once above ground, the extracted vapors and
groundwater are separated and treated. In the latter technology, referred to as high-vacuum dual
phase extraction (HVDPE) the vacuum applied to the subsurface with dual phase extraction systems
creates vapor-phase pressure gradients toward the vacuum well, which cause both the subsurface
liquid and soil vapors present to flow toward the vacuum well in response to the imposed gradients.
The higher the applied vacuum, the larger the hydraulic gradients that can be achieved in both vapor
and liquid phases, and thus the greater the vapor and liquid recovery rates. SVE and GWET systems
are generally best used at sites with loose soil, whereas HVDPE is generally better suited at sites with
dense, clayey soil because of the high vacuum. The complexity of the site raises questions as to
which dual phase extraction system should be implemented to best remove contamination. The
presence of clay beneath the site indicates that HVDPE is the best remediation technology to meet
the goals of the project, however the question as to whether or not there is significant transmissivity
in one or more of the strata is based on the relatively fast recharge in one or more of the wells
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(Appendix B), which is uncharacteristic of tight soils. Therefore in order to confirm which dual
phase method will be most appropriate for the site, HVDPE pilot testing will initially be completed.
Additional tests for SVE and GWET will be performed if HVDPE testing shows that HVDPE must
be combined with other technologies to effectively complete site remediation. To properly
implement the selected remedial technology, field pilot tests will be conducted in the vicinity of
MW-3 and MW-5 using both existing wells and HVDPE wells. This will be the most logical location
for the tests because it is the area with the highest contaminant concentration. It appears that HVDPE
will be the most viable remedial option, and pilot testing should confirm that. However, combination
of HVDPE and SVE/GWET may be used to remediate the site.

9.0 REMEDIAL ACTION BY DUAL PHASE EXTRACTION

9.1 FEASIBILITY OF IMPLEMENTATION

Based on the type of contaminant (light-end, volatile hydrocarbons - gasoline), depth and lateral extent of
hydrocarbon-bearing soil, elevated dissolved-phase hydrocarbon concentrations, current site usage, in situ
HVDPE (possibly in combination with SVE/GWET) is a technically sound, time- and cost-effective
approach to remediation at this site.

Although aquifer and/or HVDPE testing has not been completed at the site, the lithology in the saturated
zone is predominantly low permeability fractured clay or interlayered clay and clayey sand which indicates
that the hydrogeology will be suitable for HVDPE implementation with possible enhancement using SVE
and GWET. HVDPE will effectively extract hydrocarbon-laden groundwater, control migration of
dissolved-phase hydrocarbons, lower the water table to expose submerged hydrocarbon-bearing soil, and
volatilize hydrocarbons (including MTBE) from the subsurface.

Pilot testing will be needed to properly design the remediation system. The test will confirm aquifer
characteristics, capture radii, and engineering design parameters for the remediation system. Radii of
influence in the vadose and saturated media will be confirmed at the time of testing. Details of additional
wells needed for pilot tests, test procedures, and remediation implementation procedures are provided in the
following sections.

9.2 DRILLING AND SOIL SAMPLING

Two 4-inch diameter HVDPE remediation wells (GSC-HV-1P and GSC-HV-2P) will be installed on site.
Figure 7 shows the proposed locations of the wells. Both wells will be located on the western side of the
USTs, one well will be south of the station building, and the second located in front of the station building
entrance. Drilling will be completed using CME-75 or equivalent hollow-stem auger drill rig. Soil samples
for potential chemical analyses, field screening, and logging purposes will be collected at 5-foot depth
intervals to total depth using a split-spoon sampler containing brass sleeves for sample retention. Soil
samples for potential chemical analysis will be immediately sealed with Teflon™ film, capped, and taped to
avoid possible loss of volatile hydrocarbons. The sample sleeves will be labeled and placed in a chilled
cooler for delivery to a State-certified analytical laboratory. Remaining soil will be visually classified in
accordance with the Unified Soil Classification System. In addition, soils will be monitored for volatile
organic vapors by the headspace method using a hand-held photoionization detector (PID).
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All sampling equipment will be cleaned in an aqueous solution of non-phosphate detergent, rinsed with tap
water, and rinsed a second time with deionized water to prevent cross-contamination between borings and
sample intervals. Soil cuttings will be placed in properly labeled DOT-approved, 55-gallon drums for
temporary on-site storage. Decontamination and well development water will also be placed in 55-gallon
drums and temporarily stored on site pending disposal/recycling. All waste will be properly disposed in
accordance with all applicable Federal, State, and local regulations.

Upon completion of the drilling and soil sampling, wells will be installed in the boreholes as detailed in
Section 9.3, below. All drilling will be completed by an experienced field geologist working under the
supervision of a California Registered Geologist.

9.3 HVDPE WELL INSTALLATION

All existing groundwater monitoring wells at the site are currently constructed with 2-inch diameter PVC
casing. Due to the required down-hole stinger pipe for HVDPE, larger diameter wells are required to
accommodate HVDPE with less friction and vacuum loss. It is anticipated that 4-inch diameter wells will
be installed. The wells can be used for conducting both HVDPE and SVE pilot tests. Wells GSC-HV-1P
and GSC-HV-2P will be installed as 35-foot, 4-inch diameter wells for use as test/observation wells during
feasibility testing for system design, and for subsequent soil and groundwater remediation. Schedule 40
PVC casing will be used for the well construction. Screened intervals (0.01-inch slots) will extend from
approximately 10 to 35 feet below ground surface (bgs), and the annular space will be packed with #2/12
Monterey sand from total depth to approximately 2 feet above the screened intervals. Stingers will be set at
various depths to target contaminated zones for remediation. Groundwater at the site is expected to be
approximately 21 to 27 feet bgs.

During installation and prior to setting the annular seal, surging and bailing will be completed for well
development to settle any void spaces in the sand pack and remove fines from the water column. At least
two feet of hydrated bentonite chips will cap the sand pack and cement/bentonite grout will extend to
approximately one foot bgs. Concrete will then be placed above the annular seal for installation of well
boxes. A summary of well installation activities will be included in the subsequent Pilot Test Report (see
Section 9.6, below).

9.4 SOIL ANALYSIS

Selected soil samples will be submitted to a State-certified laboratory for analysis of TPHg, BTEX, and
MTBE using EPA Method 8260.

9.5 ONGOING GROUNDWATER SAMPLING

World’s sampling contractor will continue to perform quarterly groundwater monitoring and sampling
(GWM&S) on currently existing groundwater monitoring wells during the design and pre-construction
phase of the project. Upon installation of the remediation system, quarterly GWM&S protocol will be
altered as necessary and combined with system operations and maintenance (O&M). Groundwater
monitoring wells will be sampled quarterly for laboratory analysis of the contaminants of concern to
confirm baseline concentrations before HVDPE remediation. Once remediation begins at the site, both
monitoring wells and extraction wells (i.e., influent water to the remediation system) will be sampled to
evaluate the progress of the remediation. Treated (effluent) water will also be sampled and analyzed
quarterly to confirm system efficiency and compliance. GSC will continue to prepare quarterly
Groundwater Monitoring and Status Reports for the site until remediation is implemented. Upon system
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implementation, combined quarterly GWM&S/O&M Status Reports will be prepared (see Section 9.12,
below).

9.6 HVDPE CONFIRMATION PILOT TESTING AND REPORTING

To properly design the HVDPE system, aquifer parameters, capture radii for both vapor and groundwater,
and other engineering design parameters for the full-scale remediation system will be obtained by
completing a HVDPE pilot test. The selected test well (likely well GSC-HV-1P) will be retrofitted with a
rubber grommet and a PVC or flexible high vacuum stinger pipe (angle cut at bottom) for use as the primary
extraction point. Additional extraction points may be utilized based upon encountered test conditions and
allowable test duration.

The test will be conducted using a specially equipped pilot test unit. This unit will include a liquid-ring
pump capable of sustaining a vacuum of 28 inches of Hg, and a separator/knockout tank equipped with
high/low water level switches. The unit will be fitted with vapor conveyance piping to route effluent vapors
to either carbon vessels, an internal combustion (I.C.) engine, or a thermal oxidizer provided for treatment
and properly permitted with Bay Area Air Quality Management District (BAAQMD) for the test. Extracted
water/product will be transferred from the knockout tank with a transfer pump to standby drums and/or a
poly-tank. Extracted fluids will be properly transported under non-hazardous manifest for recycling at a
licensed facility.

Water levels in the monitoring wells during testing will be monitored to the nearest +/- 0.01 foot with a
water level meter. A data logger with pressure transducers may be utilized to record drawdown/recovery in
the monitoring (observation) wells; however, applied vacuums affect the pressure readings on submersible
transducers. Thus, water levels in the wells within the area of induced vacuum (near the extraction well)
may be incorrect. In the region outside the area of induced vacuum, water level changes caused by
extraction of groundwater can effectively be measured with a real time data logger/transducer system.
Differential pressure gauges will be used to monitor induced vacuums at the test wells and observation
points. To prevent vacuum loss/short-circuiting, vacuum readings will be obtained at the beginning of the
test prior to removing any well caps for water level measurements. Tedlar bags will be utilized to monitor
advective airflow in the wells, as well as vacuum.

Throughout the test, a laptop computer will be utilized to monitor/control data logger operations and to
calculate adjusted water levels.

Field measurements will likely include, but not be limited to the following parameters:
Induced vacuum pressure;

Advective air flow;

Vapor extraction flow rate;

Groundwater flow rate and surging frequency;

CQ, and O, concentrations in extracted air;

Temperatures of extracted vapor streams;

Depth to groundwater (pre-test), during testing (drawdown), and during recovery; and
Hydrocarbon concentrations in extracted vapor stream.

Groundwater and Tedlar bag vapor samples will be obtained at the beginning, middle, and end of the testing
for laboratory analysis by a State-certified laboratory for analysis of TPHg/BTEX/MtBE by EPA Method
8260.
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Upon completion of the HVDPE testing, a report will be prepared which summarizes the methodologies and
findings. Details of the well installations and associated findings will also be included. Depending on
results from the design test, the approach may be modified for dual-phase vapor/water extraction and further
pilot testing may be recommended prior to remediation system design. Specifically, if the necessary
hydraulic control cannot be achieved with high vacuum fluid extraction through stingers in the wells, then
wellhead vapor extraction, coupled with conventional groundwater pumping, may be implemented.

9.8 HVDPE SYSTEM INSTALLATION

The proposed HVDPE system will utilize a network of vertical wells and lateral subsurface conveyance
piping manifolded to a thermal/catalytic oxidizer for vapor treatment, and liquid-phase carbon for
groundwater treatment. A maximum vapor flow capacity of approximately 250 scfm, a maximum liquid
flow of 30 gpm, and a maximum vacuum of approximately 220 inches of water is anticipated.

Specifications for the proposed HVDPE system will be as follows:

e Fenced treatment compound on the western border of the site behind the station building;

e Proposed HVDPE remediation well network consisting of new and previously installed on-site
monitoring/remediation wells;

e Dedicated extraction stinger pipe (1-inch to 2-inch diameter) in each connected well that extends into
groundwater;

e Subsurface PVC fluids conveyance piping with sweep elbows (2-inch to 4-inch diameter PVC);

4-inch diameter PVC storm water discharge line or discharge line to the on-site sanitary sewer (pending

further cost feasibility evaluation);

Liquid-ring pump or blower package capable of sustaining vacuum of 200 inches of water;

High-vacuum, knock-out tank with a de-mister pad and transfer pump;

Separation/settling tank;

Bag filters;

Calibrated flow meter;

Potential anti-scale chemical injection system (if scale forms in lines and carbon);

200 to 250 scfm thermal/catalytic oxidizer;

Two 1,000-1b. or 2,000-Ib. liquid-phase carbon vessels; and

1-inch make-up water line for liquid-ring pump operation (if liquid-ring pump is used).

Engineering design plans, including a site plan showing remediation well and remediation piping
configurations, a process & instrumentation diagram, an electrical one-line diagram, a plan showing the
proposed remediation equipment configuration, and detail drawings will be prepared upon completion of
pilot testing.

9.9 PIPING AND WELL BOX LAYOUT AND INSTALLATION

A 2- to 3-foot diameter, traffic-rated well box will be installed at each of the monitoring/ remediation well
locations. The well boxes will be installed flush with or slightly above the new surface grade during
resurfacing of the site with concrete. The boxes will be bolted to prevent unauthorized access to the wells
and will be of sufficient diameter and depth to accommodate the wellhead manifolding for stinger
installation in the well, and valves and fittings.
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A dedicated Schedule 40 PVC pipe (2- to 4-inch diameter) will be installed to each well from a central
manifold location behind the station building. The pipes will be connected to the wells and pipes will be
installed in a common piping trench (where possible) at a depth of approximately 2 feet bgs. The piping
will be multi-functional and can be used for conveying vapors and/or liquid, or for pulling hoses through the
pipe for pumping fluids with pneumatic pumps in selected wells (if later deemed necessary). "Sweep"
piping elbows will be used where possible to allow for potential installation of hoses through selected PVC
pipes at a later date.

During excavation and trenching, air monitoring will be completed in accordance with applicable
BAAQMD regulations. Soil will be segregated and stockpiled for characterization for on-site re-use or off-
site transport for thermal recycling.

9.10 PERMITTING AND UTILITY SERVICES

An NPDES permit application will be completed and submitted with fees to the SFRWQCB for approval.
If sewer discharge is deemed more feasible based on involved fees, catch basin location, and tie-in costs,
permitting will be completed with San Pablo Sanitary District (SPSD) instead of NPDES permitting.

The selected vapor treatment unit will be permitted with BAAQMD with an Authority-to-Construct/Permit
to Operate. Air monitoring during excavations and trenching will also be completed per BAAQMD
requirements.

Engineering plans for the HVDPE system will be approved by the City of San Pablo Building and Safety
Department. Approvals will likely include electrical permit and inspection, mechanical, and plumbing.
Additionally, necessary approvals will be obtained from the City of San Pablo Fire Department. All
necessary approvals will be obtained before the installation, and all final inspections will be completed in
conjunction with the final installation.

Applications will be submitted for utility services, including telephone, natural gas, and electricity.

A summary of permitting contacts for the site work is provided below.

Contact Information
Activity Agency
Phone Number Comments
Bay Area Air Quality . .
Air Monitoring Management District (415) 749-5000 itdlcaltme dnsintr%‘;e;ﬁ;‘zsco
(BAAQMD)
Electrical Plan Check | City of San Pablo Building
& Inspection and Safety (510) 215-3060
Mechanical Plan City of San Pablo Building
Check and Safety (510) 215-3060
Plumbing Plan Check | C1ty 0f San Pablo Building 1 1) 5153069
and Safety
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Planning Department City of San Pablo Planning
Approvals Division (510)215-3030
Vapor Abatement Bay Area Air Q1.1a11.t Y Administrative Offices
Equipment Approvals Management District (415) 749-5000 located in San Francisco
(BAAQMD)
Fire Department San Pablo Fire Department | (510) 374-7070 Branch Office
Approvals
Well Permitting City of San Pablo Planning | 5,5 515 3939
Division

9.11 START-UP, OPERATION AND MAINTENANCE (O & M), AND MONITORING

Start-up and O&M will be performed in accordance with Contra Costa Health Services (CCHS),
BAAQMD, SFRWQCB, and NPDES (or SPSD) requirements. Pre-discharge effluent sampling will be
collected and analyzed in accordance with permit conditions. It is anticipated that three site visits will be
completed during the first week (start-up period). Thereafter, at a minimum, weekly O&M of the HVDPE
system will be performed at the site. These weekly site visits will include monitoring of influent and
effluent VOC concentrations, air flows (scfm), liquid flows, manifold vacuums (inches of water), operating
temperatures, electricity and natural gas usage, and valve positioning.

Vapor samples will be collected monthly (or per permit requirements) to confirm weekly field PID/FID
readings. Samples will be analyzed by a State-certified laboratory for TPHg/BTEX/MTBE by EPA Method
8260. Analytical results will be used in hydrocarbon destruction calculations.

Effluent water samples will be collected on a monthly basis (or per permit requirements), and analyses will
be completed in accordance with the NPDES permit. Intermediate samples (between the carbon vessels)
will also be collected and analyzed periodically to monitor for carbon break-through in the first vessel.
When breakthrough has occurred, GSC will coordinate carbon change out with World’s carbon contractor,
and re-route the piping to the vessels. The secondary vessel will be placed first in line and the new carbon
will be placed as the secondary vessel.

In addition to general "housekeeping," system maintenance will be conducted to clean equipment, change
fluids, and lubricate valves and machinery per manufacturer specifications. Stinger depth and configuration
will also be adjusted (as necessary) to optimize the remedial efforts.

9.12 REPORTING AND PROGRESS TOWARD CLOSURE

Remedial progress reporting will be completed in accordance with all permit requirements and conditions
specified by the CCHS and/or SFRWQCB. Generally, this requires quarterly report submittal (operations,
status, and NPDES reports) to the CCEH, SFRWQCB, and BAAQMD by the last day of the month
following the end of each calendar quarter. Quarterly combined GWM&S/O&M Status Reports will
include tabulated monitoring results, graphical representation of hydrocarbons removed, and laboratory
reports and Chains-of-Custody. The initial Quarterly combined GWM&S/O&M Status Report will contain
details about the system start-up. Information will be presented regarding the HVDPE system status and
operation, monitoring records, and progress evaluation. Also, progress toward closure will be reported

Geologic Services Corporation



Feasibility Study And Remedial Action Plan Page 16
World Oil Station No. 24, 13013 San Pablo Avenue, San Pablo, California
April 14, 2005

along with any changes, modification, or other significant information that may affect the operation of the
HVDPE system.

When petroleum hydrocarbons concentrations in the extracted vapor stream become asymptotic
(graphically), or they are consistently below the maximum established regulatory levels, and dissolved-
phase hydrocarbon levels have decreased to below acceptable regulatory levels or show a continual
decreasing trend, a letter workplan will be submitted recommending low-risk closure evaluation and/or
closure borings. If needed, up to four borings will be proposed in the areas currently showing the highest
hydrocarbon concentrations. Borings will be drilled and sampled to the maximum depth of the originally-
defined zone of contamination. A minimum of one soil sample per five vertical feet of soil boring will be
chemically analyzed. If laboratory analytical results from the closure borings indicate that adsorbed-phase
petroleum hydrocarbon concentrations have been adequately remediated, site closure or conditional site
closure (soil only) will be requested. Continued long-term passive remediation would then provide
adequate protection to the environment and human health to no longer necessitate active remediation.

10.0 PROJECT SCHEDULE

Well Installation

Assuming approval of this RAP is obtained from the SFRWQCB before June 1, 2005, remediation test well
installation is anticipated to begin as early as June 2005. Two weeks will be required for scheduling and
notifications for the involved parties and well permitting. Field work (well installation and HVDPE testing)
will require approximately two to three weeks to complete, depending on the encountered field conditions
and agency approvals. Soil, vapor and groundwater analytical results should be received from the
laboratory within two weeks of the fieldwork.

Design/Permitting

Approximately two months following HVDPE pilot/design testing and agency approvals to proceed,
engineering design of the HVDPES will be completed. Permit applications and fees will be submitted to the
appropriate agencies with the engineering drawings. Final agency plan checks and approvals to the design
will require up to two months following submittal of fees and plans. NPDES or sanitary sewer discharge
permitting can be completed concurrent with local agency permitting and be completed approximately two
months after completion of the design.

HVDPES Installation/Start-up

Following finalization of the design and concurrent with agency permitting, the installation will be bid out
to at least three qualified construction contractors. Contractor selection will require approximately two
weeks following issuance of the bid. Following receipt of all necessary permits, field work and field
inspections for the installation will require approximately three weeks. Start-up of the HVDPES will be
completed within one week after final utility connections and agency inspections/notifications. Operation
and maintenance and periodic reporting will be completed thereafter throughout the remedial process.

11.0 STANDARD LIMITATIONS
This Feasibility Study and remedial Action Plan has been prepared as a guidance document for a planned

remediation program. Situations may arise which may require modifications to the scope of work. Should
any modifications be necessary, the changes will be documented in the field records. If actual field
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conditions result in deviation from this FS/RAP, the SFRWQCB will be notified. The exact duration of the
remediation activities is unknown and is dependent upon actual subsurface conditions at the site.

All work will be performed under the supervision of a registered geologist as defined in the Registered
Geologist Act of the California Code of Regulations. The information contained in this report represents
our professional opinions, and is based in part on information supplied by the client. These opinions are
based on currently available information and are arrived at in accordance with currently accepted
hydrogeologic and engineering practices at this time and location. Other than this, no warranty is implied or
intended.
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TABLE 1

COST COMPARISON

GWM&S VS. HVDPE REMEDIATION SYSTEM

World Oil Station 24
13013 San Pablo Avenue
San Pablo, California

Quarterly Groundwater Monitoring and Sampling

Task Cost Per Quarter Cost Per Year
GWM&S', 8 wells, 1 day, 1 day traffic control $2.210.00 $8,840.00
GWM&S Laboratory Analysis $440.00 $1,760.00
GWMA&S Reporting $1,250.00 $5,000.00
Purged water disposal $600.00 $2,400.00
Total Estimated Cost $4,500.60 $18,000.00

Site Remediation

Task One-Time Cost Cost Per Year Total Cost®
Consulting Labor, Design and Installation-System Design and Engineering of HVDPE’ $5,000.00 $5,000.00
Permits-Wastewater, Air and Construction $5,000.00 $5,000.00
Contractor Cost for Installation-Equig t and Labor $80,000.00 $80,000.00
O&M*, Reporting, Utility Bills, Laboratory Costs and Miscellaneous Repairs $47.605.00 $95,210.00
Quartetly GWM&S. $18,000.00 $36,000.00
Total Estimated Cost $221,210.00

HVDPE Remediation Installation, Operation and Maintenance toward site closure is equivalent to approximately 12 years of quarterly GWM&S,

IGWM&S = groundwater monitoring and sampling.

2HVDPE = high-vacuum dual phase extraction.

*Total cost is for two years of system operation and GWM&S.
“0&M = operations and maintenance.

All costs are estimated,




TABLE 2
HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS

World Oil Station 24
13013 San Pablo Avenue
San Pablo, California

TPHg B Tol Ethyl-b Total Xylenes Total Lead
Sample ID with Depth Sample Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) MTBE (mg/kg)| (mg/kg)
Samples from Soil Borings Compieted in August 1996

B-1-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-1-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-1-15 08/26/96 0.073 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-1-20 08/26/96 38 0.1 0.53 0.25 4.2 0.45 -
B-2-5 08/26/96 0.073 ND<0.003 ND<0.003 ND<0.003 0.0065 ND<0.003 -
B-2-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-2-15 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-2-20 08/26/96 0.14 0.0055 ND<0.003 ND<0.003 0.078 ND<0.003 -
B-3-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND«<0.003 -
B-3-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 0.42 -
B-3-15 08/26/96 1.3 0.16 ND<0.003 0.13 0.60 1.6 -
B-3-20 08/26/96 25 0.18 0.13 0.058 0.060 20 -
B-4-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<(.003 -
B-4-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-4-15 08/26/96 0.23 0.018 0.037 0.0033 0.017 0.0076 -
B-4-20 08/26/96 4.0 0.12 0.63 0.053 0.24 0.13

B-5-§ 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-5-10 08/26/96 0.31 0.16 ND<0.003 ND<0.003 0.035 0.12 -
B-5-15 08/26/96 0.63 0.026 ND<0.003 ND<0.003 0.0067 0.18 -
B-5-20 08/26/96 1.0 ND<0.003 ND<0.003 ND<0.003 0.059 0.058 -
B-6-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<(.003 ND<0.003 ND«<0.003 -
B-6-10 08/26/96 - - - - - - -
B-6-15 08/26/96 0.067 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-6-20 08/26/96 0.63 0.015 0.0042 ND<0.003 0.078 0.032 -
B-7-§ 08/26/96 ND<0.,05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-7-10 08/26/96 3.0 ND<0.003 ND<0.003 ND<0.003 0.24 0.0091 -
B-7-15 08/26/96 5.7 0.022 ND<0.003 0.23 0.50 0.056 -
B-7-20 08/26/96 220.0 ND<0.003 0.60 0.19 71 ND<0.003 -
B-8-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-8-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-8-15 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-8-20 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-9-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-9-10 08/26/96 ND<0.05 ND<(.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
B-9-15 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND«<0.003 ND<0.003 -
B-9-20 08/26/96 33 ND<0.003 0.14 0.18 0.32 ND<0.003

B-10-5 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 0.0047 -
B-10-10 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<(.003 ND<0.003 ND<0.003 -
B-10-18 08/26/96 ND<0.05 ND<0.003 ND<(.003 ND<0.003 ND<0.003 ND<0.003 -
B-10-20 08/26/96 ND<0.05 ND<0.003 ND<0.003 ND<0.003 ND<0.003 ND<0.003 -
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TABLE 2
HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS
World Qil Station 24

13013 San Pablo Avenue

San Pablo, California

TPHg B Tol Ethyl-b Total Xylenes Total Lead
Sample ID with Depth Sample Dale (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) MTBE (mg/kg)| (mg/kg)
Samples from Excavation Completed in October-November 1997
UST Pit Sampl
T1-1 10/08/97 ND<1.0 0.10 ND<0.005 ND<0.005 ND<0.005 ND<0.005 8.8
T1-2 10/08/97 9,400 6.6 260 140 1,100 ND<20 21
T2-1 10/21/97 9500 0.47 4.2 8.3 110 11.00 14.0
T2-2 10/21/97 58 0.12 1.9 0.81 5.1 13 9.4
T3-1 10/21/97 2,800 3.2 52 88 610 ND<10 14
T3-2 10/21/97 810 0.35 1 13 110 6.7 9.3
T4-1 10/21/97 56 0.037 0.095 0.65 2.5 ND<0.2 6.4
T4-2 10/21/97 1,700 0.94 1.3 43 53 ND<2.0 12.0
Fuel Island Samples
F1-1 10/15/97 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 ND<0.005 NA
F1-2 10/15/97 1500 ND<0.20 13 23 180 ND<2.0 NA
F1-3 10/15/97 ND<1.0 ND<0.005 ND<0.005 0.015 ND<0.005 ND<0.005 NA
Overexcavation S 1
CS-1 11/12/97 8,000 0.6 26 140 710 ND<0.05 12
CS-2 11/12/97 ND<1.0 ND<0.005 ND<0.005 ND<0.005 ND<0.005 0.026 6.5
CS-3 11/12/97 0.16 ND<0.005 ND<0.005 ND<0.005 0.0059 0.93 10
CS-4 11/12/97 2.4 0.0037 0.012 0.022 0.2 7.5 82
Samples from Soil Borings Completed in April 1999
B-11-19.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 8.27
MW-1-10.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.87
MW-1-18.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 4.76
MW-1.25.5' 04/12/99 0.54 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.12
MW-1-30.5' 04/12/99 2,790 ND<1 ND<1 6.94 5.90 ND<5 4.19
MW-2.5.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 4.99
MW-2.15.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.13
MW.-2.23' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.70
MW-2-30.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.68
MW.3-5.5' 04/12/99 ND<0.400 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.010 5.44
Samples from UST Removal Completed in September 2002
MW7-11.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005
MW7-21.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005
MW7-31.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005
MW7-41.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005 -
MWS$-11.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005
MWS$-21.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005
MW8-31.5 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005 -
MW8-41.0 09/04/02 ND<0.5 ND<0.002 ND<0.002 ND<0.002 ND<0.004 ND<0.005 -
Notes:

mg/kg = milligrams per kilogram.
TPHg = Total petroleum hydrocarbons as gasoline (EPA Method 8015M).
BTEX = Benzene, toluene, ethylbenzene and tolal xylenes (EPA Method 8020M, 8260B).
MTBE = Methyl tertiary-butyl ether (EPA Method 8020M, 8260B).

Tolal Lead (EPA Method 6020).
ND = Not detected above the laboratory reporting limit.

NA = Not analyzed
-- = Not Sampled
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TABLE 3

REMEDIAL TECHNOLOGY ALTERNATIVES
World Qil Station 24

13013 San Pablo Avenue
San Pablo, California

Technology Retained Comment

Groundwater Extraction and Yes Reduces mass, well understood. Moderately easy to

Treatment implement. Hydrocarbon-impacted groundwater is
removed and treated ex-situ. Effective migration control
and removal of dissolved constituents.

Soil Vapor Extraction; Yes Effective at reducing mass in the vadose zone, capillary

Soil Vapor Extraction and fringe, and soils below the water table when the water

Groundwater Extraction table is lowered by groundwater extraction. Minimally

(Dual Phase Extraction); effective at reducing mass dissolved in groundwater when

Or used exclusively. Moderate capital costs.

High-Vacuum Dual Phase

Extraction (HVDPE)

3. Air Sparging Yes Requires relatively permeable (sandy) and homogenous
soils to be effective. Requires air treatment. Moderate
capital costs.

4. Excavation No Difficult because of moderately deep groundwater depth
and large lateral extent of hydrocarbons. Large impact to
business operating activities. High costs and risk to
human exposure.

5. Enhanced Bioremediation Yes Moderately effective at reducing dissolved MTBE in
groundwater. Includes injection of MTBE-specific micro-
organisms into the saturated zone. Moderately difficult to
implement and moderate capital costs.

6. Natural Attenuation No Natural attenuation rates are insufficient due to the close
proximity of nearby potential receptors

7. No Action No Well understood, does not reduce mass, easy to
implement.

P:\Projects\World Oil\SS24\Reports\W024 Table 3 & 4 Rem_Evaluations.doc



TABLE 4

EVALUATION MATRIX FOR RETAINED REMEDIAL ALTERNATIVES

World Oil Station 24
13013 San Pablo Avenue
San Pablo, California

Evaluation Criteria

Alternative 1 — (Dual-Phase) Groundwater
and Soil Vapor Extraction

Alternative 3 — Air Sparging and Soil Vapor
Extraction

Alternative 3 — Enhanced Bioremediation

1. Description of
Alternative

Groundwater is pumped from existing
groundwater monitoring well(s). Pumped
groundwater is treated by liquid-phase carbon
adsorbers. Treated groundwater is discharged
to the storm drain under an NPDES permit.

Soil vapors are extracted from groundwater
monitoring wells and/or soil vapor extraction
wells using a vacuum blower. Extracted soil
vapor is treated using a catalytic/thermal
oxidizer.

A blower injects air into the saturated zone via
air sparge wells. The injected air strips volatile
hydrocarbons from the groundwater as it rises
to the vadose zone.

Soil vapor and air sparge off-gas is extracted
from groundwater monitoring wells using a
vacuum blower. Extracted soil vapor is treated
using a thermal/catalytic oxidizer.

Specialized MTBE degrading microbes are
introduced into the subsurface in 3 zones
(biobarriers) to intercept MTBE-impacted
groundwater. Rows of low-flow sparge wells
are used to provide oxygen to the biobarriers.
It is anticipated that the supplied oxygen will
also stimulate the biodegradation of TPHg
and BTEX compounds via native microbes.

2. Level of Protection
of Human Health,
the Environment,
and Beneficial Uses
of Ground and
Surface Waters

This alternative provides an adequate level of
protection of human health, the environment,
and beneficial uses of ground and surface
waters.

Implementation will slightly increase the
potential exposure of humans and the
environment through the extraction, treatment,
and discharge of impacted groundwater. This
potential exposure would be limited to a
moderate time span and can be controlled by
monitoring and proper training of construction
and O&M personnel.

This alternative provides an adequate level of
protection of human health, the environment,
and beneficial uses of ground and surface
waters.

Implementation will likely increase the
potential exposure of humans and the
environment through the extraction, treatment,
and discharge of impacted vapors. This
potential exposure would be limited to a
moderate time span and can be controlled by
monitoring and proper training of construction
and O&M personnel.

This alternative provides an adequate level of
protection of human health, the environment,
and beneficial uses of ground and surface
waters.

Implementation will not increase the potential
exposure of humans and the environment.

3. Reduction of
Hydrocarbons

This alternative will reduce the concentration
of contaminants below the site in the capillary
fringe and saturated zone. This alternative
will also capture contaminants that may have
migrated offsite.

This alternative will not effectively reduce the
concentration of contaminants beneath the site
in the saturated zone. This alternative will not
capture off-site contaminants and may generate
uncontrollable hydrocarbons vapors in the
vadose zone.

This alternative will reduce the concentration
of contaminants below the site in the saturated
zone. This alternative will not directly treat
off-site contaminants.

P:\Projects\World Oil\SS24\Reports\WO24 Table 3 & 4 Rem_Evaluations.doc
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TABLE 4

EVALUATION MATRIX FOR RETAINED REMEDIJAL ALTERNATIVES

World Qil Station 24

13013 San Pablo Avenue

San Pablo, California

Evaluation Criteria

Alternative 1 — Dual-Phase (Groundwater
and Soil Vapor Extraction)

Alternative 2 — Air Sparge and Soil Vapor
Extraction

Alternative 3 — Enhanced Bioremediation
(MTBE-Specific Microorganisms)

4. Implementation and
Operation

Moderately difficult to implement. Requires
power, connection to storm drain, and
construction/O&M of extraction/treatment
systems. Some disruption to business
operations for the site and possibly
neighboring sites during installation and
operation of the remediation system.

Moderately difficult to implement. Requires
power, installation of air sparge wells, and
construction/O&M of extraction/treatment
systems. Some disruption to business
operations for the site and possibly neighboring
sites during installation and operation of the
remediation system.

Very difficult to implement. Requires
feasibility testing, power, installation of
sparge wells, waste discharge permitting,
injection of MTBE degrading microbes, and
construction/O&M of oxygen injection
system. Some disruption to business
operations for the site and possibly
neighboring sites during installation and
operation of the remediation system.

5. Cost Effectiveness

Cost range = $200,000 to $300,000

Cost range = $200,000 to $300,000

Cost range = $250,000 to $350,000.

6. Compliance with

This alternative can be implemented within

This alternative can be implemented within

This alternative can be implemented within

Regulatory regulatory guidelines. regulatory guidelines. regulatory guidelines.
Guidelines
7. Short Term This alternative is effective in the short term This alternative is moderately effective in the This alternative is slightly effective in the
Effectiveness because it would remove dissolved short term because it removes hydrocarbons in | short term. Reduction of hydrocarbon
hydrocarbons in groundwater while impeding | the soil and groundwater. However, this concentrations in groundwater depends on
further migration toward off-site production method does not effectively reduce off-site groundwater flow through the biozones. The
wells. migration. method does not effectively reduce off-site
migration.
8. Long Term Effective in the long term. When compared to | Effective in the long term. Effective in the long term. May require
Effectiveness other alternatives, this alternative is the most extended duration to reach remediation goals.

likely to be effective in the long term.

9. Community
Exceptance

No community acceptance problems
anticipated for this alternative.

No community acceptance problems
anticipated for this alternative.

No community acceptance problems
anticipated for this alternative.
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DRILL LOG Page 1 of 2
Job No. WO024—-002  Job Name World Gil Station # 24 Phase Il Assessment
Site Owner _World Oil Marketing Co. Location 13013 San pablo Ave., San Pablo WELL NO.: MW-|
Surface Elev. Toto! Hole Depth_ 31.5 ft. Diameter___ 10 in. | COMMENTS)
Top of Casing Water Level: Inilial 27.0 ft. Static Hand auger first three
Screen: Dio.__2 in. Length_7 ft. Type/Size Sch. 40 PVC 0.020 slot | feet.
Casing: Dia. _2 in. Length _15_ft. Type_PVC Locoted at northeast
Drilling Co._West Hazmat Drilling Corp. _ Filter Pack #3 Monterey corner of approach to
Rig . Acker Method _ Hollow Stem Auger pump istends.
Driller Scott Havens Logged by W. F. Girolama
Date Orifled ___4/13/99 Permit No._ M939-327
Checked by:_W. F. Girolamo License No._R. G. 5723
PDepti|{ PID | Sample | Blow |grophic| Well
40 [(ppm 1D Count/ Log [Construc. Description
Recovery
— 0
015 LEAN CLAY (CL) 80% chay, 20% sit, troce fine sond, dusky brown (SR
— 1 — ﬁmﬁ.MMMW,WZﬂ{m
— 8 —
— 3 —
Same as chove, varving X st with depth, ne odor,
5| 08 18 N
Becomes dark yellowish brown (107R4/2) below 55 i,
p— 6 —
— 7 —
— 8 —
}_ 9 — 7
B 0,9 13 Same a4 above, no odor, becomes royish o (10Y4/2) below 105 AL
10 MW-1-105°| 19
— 13— \
P . \ %
| 59 121% \
0T 1S NI T ] 51 S 608 s, 0 cy, et i, chey SHD (S) b 7 e
I ey e sond, 20 % oy, moderckay st sightly moit, sight hydrocarbon odox
Troce of anquior grovel in st and sond kayers, increasing motsture with
-— 17— depth.
— 18— ‘ POORLY GRADED SARD {SF) 100% fine sond, olive ar3/?
MW -1-18. ne ooy | wel,
183 ST ST HL) olve groy (5Y3/2), soft, wet, and ((U./))oi-«: ooy
g {5Y3/2), stiff, sighly morsl, siight hydrocarbon odor.
— 20—

AMuw. Inc.



DRILL LOG

W024-002, World Qi Staticn # 24, San Poblo CA

Page 2 of 2

WELL NO.: MW~

Depth
Fto

PID

(ppm?

Sample
ID

EBlow
Count/

Recovery

Welt

Construc.

Graphlc
Log

Description

— 20
|5y
— 22
— 23—
— 24—
— 25
- P
o]
— 28—
— 29—
]
L 31—
— 30—
33—
| 54
— 35—
— 36
| 5]
- 36—
— 39—
| — 40
| 41—
— 42
— 43—
44—
— 45—

— 46

131

470

MW-1-255'

Mw—1-30.5"

10

20

o - s (), 8%

HHHAIHIY

9315

2/2), <, sigh

), BO%
phastic, ofve groy

SUTY SAD (Su), BOX fine

lovers of moderalely stiff so
maoderate hydrocarbon odor,

Battom of boring at J1.5 f

sil, 20% day, ove groy (513/2) to dusky brown (SR
shightly moisi, no odor.

du(uptomm
53/2), stit, sign

to medium sond, 20 X st with some thin
ST (ML), oive groy (S5Y3/7), saturoted,

nmw InC.



DRILL LOG Page 1 of 2
Job No.  W024-002  Job Name World Qil Station # 24 Phase |l Assessment 2
Site Owner _World Oil Marketing Co. Locotion 13013 San pablo Ave., San Pgblo WELL NO.: M W—
Surfoce Elev. Total Hole Depth__41.5 fi. Diometer__ 10 in, COMMENT S«
Top of Casing Water Level: Initial_28.25 ft. Static Hand auger first three
Screen: Dia.__ 4 in. Length_25 ft. Type/Size Sch. 40 PVC 0.010 slot | feet.
Casing: Dia. _4 in. Length __15 ft. Type_PVC Located at ‘southeost
Drilling Co. West Hazmat Crilling Corp.  Filter Pack #2/12 Sand corner of site.
Rig _Acker Methed Hollow Stem Auger
Criller Scott Havens Logged by W. F. Girolamo
Date Drilled___4/12/89 Permit No._ M39-328
Checked by: W. F. Girolomo License No. R. G. 5723
epthi PID { Sample | Blow |Graphic] Well
CFt [<ppmd ID Count/ Log [Construc. Descriptlon
Recovery
— O
LEAN CLAY {CL) 60% oy, 30% s, 10% medium to corse anguior sand,
— 1 — troce of subanquiar grovel, piastic, dusky brown (SYR2/2), moderately stiff
sightly moist, no odor, grodes o o dayey SLT (ML) beiow 2 ft
— 8 —
Grodes into [EAN CLAY (CL), 70% cay, 30X sit, plastic, dark yefiowish
— 3 — m[!mﬁ4/2).ﬁ¢§Mmm.meﬂ
| _=.] 128 11 Same inreasing clay content and siiffer with odor,
5 MW -2-5,5 13 it b&m g’wdtcg 1.5 in, " kpth‘ *
L 6 e
S 7 —
— g —
[~ %] 10
3.3 13 Same a5 cbove, no oder.
107 17
N Grodes o cloyey ST (W) with depth
1P —
13— \
— 14— 13 \\\ :::
|5 0.4 17
MW —2-15.5 20 o] 1817 ST (ML) 60% s, 20X clay, 20% fine sand, dark yelowish brown (10YR
“ : 4/2), moderotely desme, sighty moist, no odor, sardier koyer of 155 fL
—17— 9 [fj- '-jf_'-. 17-2 ST () 80X s, wp lo 20% cloy, up Yo 10% fine sand, dork yellowish
11 vl brown (10YR4/2), woft to moderalsly dense, moist, no odor, icrocsing
— 18— 14 % day with depih
g Mot ST ot 13.5-20', increcsing moisture with depth, some dusky brown
— 19— 10 {SYR2/2) matting Wit depth, ne odor.




DRILL LOG

W024-002, World Qil Station # 24, San Pabio CA

Page 2 of 2

WELL NO.: MW-2

Depth
Fto

PID
(ppm>

Sample
1D

Biow
Count/

Recovery

Graphic
Log

Well

Construc.

Description

20
51
— 22
— 23
— 24—
— 25—
26
| 57 ]
— 29
— 29
3]
31

24

1.2

MW-2-23

MW —2--30.5

W 0o

10
12

5] SALS LEM CAY (CL), os abow, neryened with SLT (W) 0% sk, 20% fine

Crodes mto;

LEAN CLAY (C1), 80% day, 20% s, trace fie sond, plasiic, dark yellowish
brown (10YR4/2), modertely s, sihly moist, no odor.

&

siffer with dept.

Same o3 chove, w o 10% fine sand, no odr.

sand, saturated, no oder,

Same a5 obove, dork yebowish bromn (10R4/2), st oyers soft, with up

1o 10% fine lo coorse sand ond shale frogments, saturoted, intericyersd
with stiff, most sandy diay, no odor, layers are 2 to 6 in thick

Bottom of boring at 415 £

MW, InC.



DRILL LOG Page 1 of 2
Job No. W024-003  Job MName _ World Oil Stotion # 24 Additional Wells
Site Gwner World Gil Marketing_Co. Location 13013 San pabla Ave., San Pablo WELL NO.ZMW_3
Surface tlev, Total Hole Depth_ 40.0 ft. Diameter__ B in. COMMENT S
Top of Casing Water Level: Initial_29.0 ft. Static 0.0 to 5.5 ft. previously
Screen: Dia._ 2 in. Length_20 ft. Type/Size Sch. 40 PVC 0.010 slot | drilled by West Hazmat
Casing: Dia. _2 in. Length __20 ft. Type _PVC Corp. on 4/13/98.
Drilling Co._Cascade Crilling, Inc. Fiter Pack #2/12 Sand Located north of station
Rig _CME 75 Method Hollow Stem Auger building.
Driller Tony Jaromillo Legged by W. F. Girolamo
Date Oriled __7/28/00 Permit Nc._ MOO— 1843
Checked by. W. F. Girclamo License No. R. G. 5723
Depthi PID | Semple | Blow {Graphic| Well o
(Ft) Kppmd ID Count/ Log [Construc. Description
Recavery
— 0 S 005 Concrete
] 05-3 AT () X s, 30X coy, moderntely plostic, dusky brown (SR 2/2)
tiff, dry, no odor, with rock frogments, becomes dark yeflowish brown
(10YR 4/2) with deptn.
| — e —
— 37 T-16 LEAN CLAY {C1) 60% cly, 402 s, moderaiely plastc, dusky brown (STR
. 2/2), siff, dry to sightly moist, no odor.
- 5 —
L 6 —d
— 7 pu—
- 8 po—
— 9 —
1o —
13—
5 15 LEAN CLAY (CL), o= cbove, »80% clay, 10X s, < 10X fine sond, dok
i MW3-16 20
] 11 PO 1§-17  Clayey SAND (SC) 80X fine sand, 20% cay, dark yedowish brown {10TR
. 15 R 4/2), s, dry o sobtly moist, o oder,
15 17-40"  LEAY CLAY (1) 100% clay, moderate brown (SYR 4/4) with dusky brown
L 1g— (SYR 2/7) matting, medum stff, dry lo sfightly moist, no odor, becomes
23 stiffer below 18
o] 28 \\
- 20 NN

MWW inc.



DRILL LOG

W024-003. World Oil Station # 24, San Pablo CA

Page 2 of 2

WELL NO.: MW=23

Depth
(Fto

PID
(ppm>

Sample
ID

Blow
Count/
Recovery

Graphlc

Well

Construc

Description

—2
01—
— 22—
— 23
— 24—
— 25—
— 26—
o7
— 28—
— 29—
— 30—
31—
— 32—
— 35—
— 34—
= 35—
— 36—
— 37
— 38—
— 39—

0.4

1.6

16

63

628

437

760

861

291

71

Mw3-29

Mw3-33.5

MW3-39.5

16

e

19

33

50/2°

12

29

35

13

18

2e

30

18

32

50/37

LEAN CLAY (CL), s above, no odar

LEM CLAY, 59 obove, hecames dark yellowish bromn (101R 4/2) with some
groyish okve green (SGY 3/2) motting, hord, sight increase i mossture
ond groyish okve green malifiag with depth, very faint rycrocorbon odor
bekow 25 i

LEAN CLAY {C1), as above, aitemnating moist and wet zones belor 32
modercte to sironq hydrocorbon odo, ‘

LAY (G s abow, becortes gryih ofve reen (S0Y 3/2) et
qreerish gy (5 4/1) motting bekow 34 f, strong hydrocarbon

gaE

g

CLAY (C1), ox above, schurgted zones whee cloy is froctured below
fl, otherwise maist, strong hydrocarbon odor.

b

LEAN CLAY {CL), o above, wih thin layers of clay containing sod and
g,

Bottom of boring ot 400 f.

— 40
L 4] —
— 42—
— 43—
|— 4 4—
— 45
— 4.6

MW InC.



DRILL LOG Page 1 of 2
Job No.  W024-003  Job Name ‘Werld Qi Stetion # 24 Additional Wells
Site Owner _World Qil Marketing Co. Location 13013 San pablo Ave., San Pablo WELL No.:MW-4
Surface Elev. Total Hole Depth_ 39.5 ft. Diometer __8 in. COMMENTS)
Top of Casing Water Level: Initial 30.0 ft. Static Hand auger first five
Screen: Dia.__2 in. Length_18 ft. Type/Size Sch. 40 PVC 0.010 siot | feet.
Casing: Dia. 2 In. Length __20 ft. Type _PVC Located west of MwW-1.
Orilling Co._Cascade Drilling, ine. Filter Pack #2/12 Sand
Rig CME 7% Method _ Hollow Stem Auger
Criller Tony Jaramillo Logged by W. F. Girolamg
Date Crilled __7/28/00 Permit No._ MOO~1844
Checked by: W. F. Girolame License No. R. G. 5723
Depthi PID Sample Blow Grephlc] Well ‘
(£t i<ppm ID Count/ Log [Construc, Description
Recovery
— O CRP O
| - 05-18  LEAN CLAY (CL) 80% day, 20% s, plastic, dusky brown (SR 2/2),
slff, sightly moist, no odor, troce of sad and subangukar gravel
. with depth, becomes dusly yelowish brown {1018 2/2) belom 4 fL
— 3 —
— 4] 04
o MW 4-5
— 6 —
— 7 —
| 8 —
— 9 —
13—
. LEAN CLAY {CL), es above, dark yelowish brown (10YR 4/2), no odar,
B 0.2 becomes medium dork groy (K4) with moderate brown ((STR 4/4) matting
g besow 17 R, sighty moist, font {npdrocorbon?) oder.
T &
B 1.1 9
17— MW4-17.5 6 \ LEAX CLAY #ith well groded sond at 175
. N
18 7 it 0] 18185 Poory Gruded SAND (SP) 100% fine sand, medium dark gray (M), siegity
2.0 o) \ moist, (it ( ?) odor ot 1§ f
— 19— 13 L] 18265 (M CLAY (0 BOT ey, 40% St maderciey plstc, grash ofve green
\ o I O (56 3/2), siqty s, o oer,
20 N

AMMww. InC.



DRILL LOG

W024-003, World Oif Station # 24, San FPablo CA

Poge 2 of 2

WELL NO.: MW—4

epth PID | Semple CﬁlO\%/ Graphic] Well Description
oLn C 1 .
(Ft) |(pprm 1D Recovery Log |[Construc
—2 20 LEAN CLAY (CL), as cbove, becomes stifer, dusky yellovish brown (10YR
o1 2% 1/7) below 20 R, then groyish ove green (S0Y 3/2) below 21 L
19 Clayey SAND {SC) layer of 215 to 22 fL, below CLAY s dusky yellowish
— 22 15 berwn (S0YR 2/2), i, no oder, with up lo 10X fine 1o coarse anquiar
wrd o 235 AL
0.2 19
23] 24
— 24— 19 LEAN CLAY, o gbowe, with some thin lovers of sandy CLAY and foint
139 80 lm‘.roc:rbmodorbdouﬂﬂ.
— 25 23
— 2 g
241 15 ! Clayey SN0 () 0% fine to medium anguior to subanquiar sand, J0%
— 27— Mw4-27.5 20 day, gayish okve green (ST 3/2), medium dense, siqfttly meist, modertte
hydrocarbon odor, hydrocarbon odor becomes stronger wih depth, varying X
850 13
— 29— 19
— 30— 13 Clayey SHD (SC) B0% fne sund, 20% dlay, groyish green (10C 4/2), locse
My 4-31 18 o ‘medium danse, saturated, moderate hydrocarbon oder, alteating n
—31— 2g3 25 8- to 1 fi kyers with sondy LEAN CLAY (CL) 60% oy, 20% fine to
medum sand, 10% s, grayish green, siff, sty modst, moderdie
— 32 15 hydrocarbon. odar,
328 19
33 21
—34 g¢ o Froctured CLAY, scturated.
24 5 LEAN CLAY (CL) 100% plastic cloy, grayish green {106 4/7) with moderate
— 35— 25 brown (STR 4/4) metting, stff, sightly moist, faint hydrocarbon oder, no
odor beow 36 R, modercte brown below 36 L
— 36—
12
18
— 36— 2¢ Bottom of baring 4t 380 ft
7.9 25
— 39 MWw4-395| 29 Botlam of samping el ol 305
— 40—
— 41—
— 42—
43—
L 44—
e 45
46—

nmuw InC.



DRILL LOG

Job No. W024-006 Job Name

World Qil Station § 24 Well Installation

Page 1 of 2

Site Owner _World Oit Marketing - Co,

Surface Elev,
Top of Casing

Total Hole Depth__40.0 ft. Diameter
Water Level: Initial 35.0 ft. (est.) Static 30.6 ft. BGS

Location 13013 Sen Pebio Ave., Son Pablo, CA

WELL No.: MW-5

B in,

COMMENTS:
Hand auger first 5 feet.

Screen: Dia._ 2 in. Length_20 #. Type/Size Sch. 40 PVC 0.010 slot | Located in the southwest
Casing: Dia. _2 in. Length __ 1.5 ft. Type _Sch. 40 PVC comer of the northern
Drilling Co. Gregq Drilling, inc. Filter Pack 2/16 Sand portion of the site.
Rig Mobil B—61 Method Hollow Stem Auger
Driller Jason Neff Logged by W. F. Girolamo
Cate Orilled___8/27/01 Permit No.__01-1987
Checked by: W. F. Girolamo License No._R. G. 5723
Depthy PID | Sample Blow {graphic| Well .
(Fty [¢ppmy| I [Count/ || on leonstruc. Description
Recovery
— 0 T3 et
0.35-0.6' Grovely SAHD Rood Bose.
— 1 056-8 Sty SAD (SN} BOR fine sund, 20% sit, dark yebowish brown (I0YR 4/7),
Toase, dry o sightly mois, o odor, with some wood frogments.
o MW 5-2
- 3 J—
— 47 00
MW 5-5
> MW 5-6 i Sty WD i
¢ By ; ity (SM) o3 obove, a0 odor, % sit decresses with depth.
| 7 ]
— 87 F-19' Loan CLAY (CL) 100% moderolely plasiic oy, trace of fine sond, dark
o 5 brown (10T 4/2), medum stif, dry o skghty moist, no odor, interiayered
0.0 7 with thinner zones of cloyey SAND (SC) wp to 70X fine to medium sanc,
e MW S-10 10 30X cay, dark yedowish brom (1IYR 4/2), medum dense, dry to siightly
te
11— MW S-115] 14
{Physicaly
— 13— SR
0.0 5 Lean CLAY (CL) o5 obove, moderutely plastic cay, with wp to 10X fine
— 14— - MWS-14.5 1P sond, soft 1o medmm sfifl, sightly moist, no odor, with some black
(Physlcald 12 R (poturdl) carbon deposis
— 15— MWS-15 s
| 1] ; vl
15— 00 |uws-195] 10
19 (Physlcab 12 Cloyey SHD (SC) B0 fire o course anguior sand, 20% ly, groysh
| 5 MW 5-20 14 R == o brown {SYR 3/2), medum demse, moist, no odor,

MU, InC.



DRILL LOG page 2 of 2

W024-006, World Oil Station #24, Son Pable, CA

WELL NO.: MW=5

Depth PID | Sampile | Blow |Graphic; Well ,
(F‘t.) (ppm) ID RCEC)CL;C:r/), L..Og Construc. DeSCr‘Ip‘t]Oﬁ
— 20— Q ™ Loan CAY [CL) »90% plasiic cy, <10% fine sund, groyish brown (SR
o1 — \ 3/2), medum stiff, moit, no odar.
- 22 \
0.0 Lean CLAY (C1) os chove, with varsng omounts (up to 10X) of fine sod,
—ed4— Y lroce of coorse Sond, minemal iron oxide siaining; below 24 fL becomes
MYS—25 0% choy, modermie obve brown (5Y 4/4) with moderate yebowish biown
- (10YR 5/4) motting, stiffer, na to possible fainl hydrocarbon odor below
45 ., medum stit bekow 25 fL
— 26
— 26—
8 Leon CLAY (CL) os obove, plastic, troce of fine sand, mottied, but
| oo | 00 0 mmmwﬁm (10R 5/°4da;rsoﬂ 1o medum st
- ™ f
velcan| 14 oot
— 30— MwS—
— 32—
Leon CLAY (CL} os above, with some zones of wp o J0% fine sond, soff,
4, | 00 2 no odor, oreasing. moisture with depth.
5] MwS-35 8
— 36—
— 377 ' Poory Graded SAND (SP) 100K fine to medum sond, gyish olive groen
| g (56 3/2), medum dense, saturaled, modernie bydrocarbon ocor.
5 | Sty SAWD with Grovel {SC} 60X fine to coorse anquior o subonquiar sond,
L 35— 1232 yys-395 0% subrounded grovel o 0.5 i, 20% sit, groyish ofve green (557 3/2)
Prosicabl 30 with some modercte brown {STR 3/4) motting, dense, sdturaied, foint bo
|40 MW 540 31 modertte hydrocorbon odor, with some corbonized plart frogments.
Botlom of boring at 400 f.
L 4]
40—
43—
| 44—
— 45—
e 4 Er—

AMMUW. InC.



DRILL LOG Page 1 of 2
Job No. WO24--006  Job Name Word Oil Stotion # 24 Well Installation
Site Ownar World Oil Marketing Co. _ Location 13013 San Pablo Ave., San Pablo, CA WELL No.: MW-6
Surface Elev. Total Hole Depth_ 40.0 ft, Digmeter__ B in. | COMMENTS:
Top of Casing Water Level: initial 29.5 fi Static 30.7 fi. BGS Hand auger first 5 feet.
Screen: Dia.__2 in. Length_20 ft. Type/Size Sch. 40 PVC 0.0t0 slot | locoted in the southwest
Casing: Dio. _2 in. Length _18.5 ft. Type _Sch. 40 PVC comer of the site,
Drilling Co._Gregg Drilling, Inc. Filter Pack 2/16 Sand
Rig _Mobil B-61 Method Hollow Stem Auger
Oriller Jason Neff Logged by W. F. Girolamo
Dote Drilled ___8/27/01 Permit No.__01-1989
Checked by: W. . Girolamo License No. R. G. 5723
epth PID | Sample | Blow |Graphic| Well .
(Ft.) [¢ppmd| 1D Count/ | | og [construc. Description
Recovery
— 0 705  Cocrele,
05'-5  Poorly Groded SAND (SP} 100X fine sund, troce of SR, modervle yelowish
— 1 — brown ((0YR 5/4), medum derse, dry, no odor, with some grovel and
_ possbly cobbbes below 4.5 ft — difficult to hond guger.
- 2 — Mw 6-2
—— 3 —
. —. 4 ——f
Y 6es Poorly Groded SAND (SP) as above, with subrounded grovel and pebies.
— 35— 12 575 lnterioyered (3-in. lo 6-in Soyers) Pooly Groded SR [SP) os abewe and
0.0 18 i Leon CLAY (CL) BOX ploslic clay, 20% fine sand, dark yebowsh brown
— & 15 (10YR 4/2), medum i, dry lo sightly moist, no odar.
— 7 NN
D 75105 Leon CLAY (CL) 100% chy, troce of e sond, dak yebosish brown (10
— 8 — 4/2), medium s, moist, no lo foint (ydrocarbon?) odor, odor becomes
— 9 9.5 18
1 — MW 6-10 36
10 17
27
— i1 MW 6-115| 21
(Physlcal)
4 S \ Lean CLAY (CL) o5 above, altermaling loyers of 1008 cloy wth >¥0% clay
38.9 17 and wp to 10X fine sond, faink hydrocorbon odor.
L5 — MW6-15 21 ;//’ ',///‘/
ARG
16— A4
B \Z/‘ 7
] \ir:::-:-:-i
19| 00 15 \\ e [ Loan CLAY (CL) o5 above, increasing % fine sond with depth
MW6-19.5 150/ 0" IRNSONNY { 195-20 el Groded GRAVEL with Sand ond Cobbles (G} subrounded gravel and
| op R A0 = AR cobble frogments mived with sond, couid nol drve sampier.

AMUAL. INC.



W024-006, World Oil Station #24, San Pablo, CA

DRILL LOG age 2 of

WELL NO.: MW-6

Depth| PID Blow
(£ |(ppm Count/ Description
) Recovery
e S0/6* S| -225 Wed Groded SAND with Grovel (SW) 70% fine b coorse anguiar sond, J0%
P orovel ond lorger rock frogments, dark yedowssh orange {10YR 6/6), dense,
dry, no odor,
— 2 21
Poorly Groded SAND with Clay (SP-SC) 0% fire to medium subanguir
— 3 sond with lesser coarse sand, 10% clay, pde yedowish brown (10YR 6/2),
0.0 oo medium dense, dry, M OGO,
— 24 18 SAT (M) 60X sit, 30% plastic oy, 10% fire sand, modertte ofve brown
20 (5Y 4/4) with some dusky red (SR 3/4) Yon oride moting, medium tif
— Do dy to sightly mossl. no odor.
— 26—
— 27
— 28
3.0 £ SUT (M) o3 ohove, mederete olive brown {5Y 4/4) with inchusions of
— 29 8 moderole yellowish brown (YR 5/4) medum sond, soft to medum stiff
11 sightly moist, it has foini hydrocorbon oder, becoming wet, no sond, with
— 30— depth
— 3
— 33
34| 377 g SUT (M) os abowe, with obout 705 sit, 20% cy, up o 10X fine san,
moderately plostic, moderole ofive brown (Y 4/4), sofl, saturoted, becomes
[ 3] 11 motied moderute ofive brown with moderute yebowish, brown {10VR 5/4)
bekow 34 fl, fint hydrocarbon odor, with possbe ncreasing % cioy with
— 36 o
— 37
— 38— SLT (M) as above, decreasing ¥ cloy ond increcsing % fine sond with
3 depth, modertle yeblowsh brown (IOYR 5/4), soft, solurated, no oder,
35— 00 grades infor
g Sity SAND (SM) 60K fire sand, 40% sk, loose o medum dense, soturcie,
| no odor,
4 Boflom of borng @ 00 T
- 41—
— 42—
- 43—
— 44—
45—
— 46—

NMMURD. INC.




DRH_L I_OG Page 1 of 2

Job No. W024-012  Job Name World Oil Station # 24 Well Installation M W 7
Site Owner World Oil Marketing Co. _ Location 13013 San Pablo Ave., San Pablo, cA Well No.: —
Surface Elev. Total Hole Depth__41.5 ft. Diameter___8 in. COMMENTS:
Top of Casing Water Level: Initial 31.5 ft. Static 25.31 ft. Hand auger first 4 feet.
Screen; Dia.__2 in. Length_20 ft. Type/Size Sch. 40 PVC 0.010 slot | Located on south side of
Casing: Dia. _2 in. Length _20 ft. Type_Sch. 40 PVC Rheem Avenue near
Drilling Co._Gregg Drilling, Inc. Filter Pack 2/16 Sand the southeast corner of
Rig _Mobile D-3 Method Hollow Stem Auger Rheem Avenue and
Driler __ Chris_St. Pierre Logged by_B. Aweinat 36th Street,
Date Drilled___9/04/02 Permit No. 02—1844
Checked by: W. F. Girolamo License No. R, G. 5723
Depth| PID | Sample Blow iGraphic| Well _
(Ft) [<ppm>} 1D Count/ | | 59 iconstruc. Description
Recovery
— 0 5 "Y0-047 Pephal.
1 RN 04285 Cioyey SAND (SC) with troce sit, no odor
— 2 — 3 a -
- 3 —
- 4 —
L 5 —
RN Clayey SAND (SC) o8 abows, 60 to 70% fine—grained sond with trace s,
— 6 — RN moderctsy plstic clay, dork brown (10YR 4/2), loose, moist, no odo.
S . ..-.:‘;:_‘
— 8 —
TT1 85-135 ST (ML) with fne-griined sond and sfighll plastic cky, dark brown (10YR
— 9 — 4/2), wolt to medum~sti, moist, no odor, decreasing % clay with depth.
— 10 — 5
- 0.0 8
1 J MW7-115 12
| 14— 135'-28' Lean CLAY (CL) with st ond sand, plostic, groyish—brawn (SYR 3/2), seft

to medium-—stiff, very moist, no odor.

Lean CLAY (CL) os above, faint odor.

NMMWUW. InC.



DRILL LOG

W024-012, World Oil Station #24, San Pablo, CA

Well

Page 2 of 2

No.: MW~7

Pepth
(Ft)

PID
(ppm>

Sample
1D

Blow
Count/

Recovery

Graphic
Log

Well

Construc,

Description

—20
| 5]
— 22—
— 23—
— 24—
— 25—
— 26—
|57
28—
— 29—
— 30—
Lahj
32—
— 33—
— 34—
— 35—
—3

o
38
— 39
— 40—
4] —

0.0

0.0

0.0

Mw7-21.3

Mw7-31.5

Mw7-415

3

8
13

(ORI

SIRORd)|

4
43—
44
45
— 46—

Lean CLAY (CL) os obove, fuint odor,

Lean CLAY (CL) oo obove, slightly moist, no

1 2B-35  SAT (W) with some sand, medim-stf, sightly moist, no odor,

2] 35415 Leon CLAY (61) with some sils, medium-stf Lo s, wel, no odor

Lean CLAY {CL) os obove, no odor.

Bottom of boring at 40.0 fi
Bottom of sompling interval ot 415 it

odor,

AMWW. InC.



DRILL LOG

Job No. WO024-012  Job Name World Oil Station # 24 Weli Installation

Site Owner World Qil Marketing Co. Location 13013 San Pablo Ave., San Pablo,
Surface Elev. Total Hole Depth_41.0 fi. Diameter___8_in.

Top of Casing Water Level: Initial 29.5 ft. (est.) Static 27.91 ft. BGS
Screen: Dia.__2 in. Length_20 ft. Type/Size Sch. 40 PVC 0.010 slot
Casing: Dia. _2 in. Length _ 20 ft. Type_Sch. 40 PVC

Poge 1 of 2

a Well No.:MW—8

Drilling Co._Gregq Drilling, Inc.

Filter Pock 2/16 Sand

Rig CME-53

Method Hollow Stem Auger

Driller Chris St. Pierre

Logged by B. Aweinat

Date Drilled ___9/04/02

Permit No. 02—-1845

Checked by: W. F. Girolamo

License No.TF_Q. G, 5723

COMMENTS:

Hand auger first 4 feet.
Located on east side of
36th Street between
Rheem Avenue and
Lowell Avenue.

Depth PID
(Fto [Cppm>

Sample
ID

Blow
Count/

Recovery

Well

Construc.

Graphic
Log

Description

22.3
Mwg-115

“10-0.42

45'-§

g-13

13-18

S

47 Asphat.
~f;] 042-45 Lean QLAY (CL) with trace sit, no odor.

SIT (ML) with trace sand, soft to medium—stitf, no odor.

SILT {ML) with troce clay, medium-gtitf to s, no odor.

Poorly Groded SAND with s2t (SP—SM) with some grovel, loose, no odor.

Leon CLAY {CL} with trace sit, no odor.

NMUY. InGC.



DRILL LOG age 2 of 2

W024-012, World Oil Station #24, San Pablo, CA Well No.: MW-8

epth| PID | Sample | Blow |[Graphic| Well .
(Ft2 |<ppm> ID Count/ Log |[Construc. Description

Recovery

| ~_| 278 ]
2l MWB-21.5 S
— 23—

Srys

— 25—

R = R

23-268' ST {W} with broce clay, medium~stiti, moist, no odor.

— 26—

R\ 4

e -3 Lean CLAY (CL), medum-sti, wel, no odor,

— 25

2.6
— 31— Mw8-31.5

— 32

— 33—

] 3341 SIT (W) with troce sond, medium~—stiff, wel, no odor,
— 34— '
— 35—
e 36—

— 37—

— 38—

ST (ML) os obove, with boce cloy, medium-sti, wet, no odor,
40 2.9 4 ' Bottom of boring ot 400 ft
41 = Bottom of sampling interval ot 41 ft.

— 42—
43—

| 44
__45_1

— 46—

NMMWW. InC.



APPENDIX B

GROUNDWATER MONITORING AND SAMPLING REPORT
FIRST QUARTER 2005



‘ g Geologic
. _ Services
Date; April 14, 2005 Corporation

stignce, engineering & technology
WORLD OIL MARKETING COMPANY
QUARTERLY MONITORING AND STATUS REPORT
First Quarter 2005

Site Name: World Oil Marketing Company Station #24
Site Location: 13013 San Pablo Ave., San Pablo, CA 94806
Client Contact/Phone No.; Mr. John Hundley/(562) 928-0100
Consulting Co,/Contact/Phone No.: GSC/Gretchen Fautkner/(818) 226-6900
Sampling Contractor/Contact/Phone No.: Wayne Perry/Truedi Balsitis/{(714) 826-0352
Lead Agency: RWQCB, SF Bay Region

Lead Agency Contact/Phone: Ms. Barbara Sieminski/{510) 622-2423
Lead Agency File Number: 07-0756 (BGS)

Other Regulatory Agencies/cc’s: NA

WORK PERFORMED THIS QUARTER (FIRST-2005)

1. Wayne Perry, Inc. gauged groundwater monitoring well MW-1 (dry), and gauged, purged,
and sampled groundwater monitoring wells MW-2 through MW-8 on February 10, 2005.

WORK PROPOSED FOR NEXT QUARTER (SECOND-2005)

1. Perform quarterly groundwater monitoring and sampling during April or May 2005.
2. Complete Feasibility Study and Remedial Action Plan with cost analysis.

MONITORING RESULTS FOR FIRST QUARTER 2005:

Current Phase of Project Assessment, Monitoring (Assess., Remed., etc)
Frequency of GW Monitoring/Sampling: QQuarterly (Quarterly, eic.)
Wells Monitored/Sampled this Quarter: MW-1 (dry), MW-2 to MW-§
Depth to Groundwater: 19.92 to 24.56 (range in {eet)
Groundwater Flow Direction/Magnitude: Neorthwest/0.012 (F/f1)
Flow/Gradient Consistent w/Previous Yes, in general (Yes ™No)
Quarters:
TPHg Concentration Range: ND<108 to 26,000 {ugil)
Benzene Concentration Range: : WD<0.5 to 660 (ug/Ly
Highest Benzene Concentration: MW-3 (well)
MTBE Concentration Range: ND<2 to 24 (ug/L)
Highest MTBE Concentration MW-4 (well)
Free Product Present/Wells: No (Yes/No)
Wells and/or Surface Waters within 2,000 Wildcat Creek, Wells 07-385%, (Name/ID;
ft.: 07-386*
07-388*%, 197035*

Radius & Their Respective Directions: 800 ft. NE, 1,300 ft. NNW, 1,300 (Distance and

ft. NNW, 425 ft. E, 1,500 ft. NE Direction)
Current Remediation Methods: N/A (VES, Prod. Rem,, eic.)
LPH Recovered this Quarter: N/A {gallons)
Gallons of GW Purged this Quarter: 67 (includes decon water) (gallons)
Disposal/Recycling Faeility: DeMenno-Kerdoon, Compton,CA (Name and Location}

Providing Environmantal Management Solutions to Business and Industry Since 1982
A 100% Employee-Owned ESOP Comipany
6430 Variel Avenue, Suite 103 + Woodland Hills, CA 91367 » Tel: 818.226.6900 « Fax: 818.226.6510
www.gsc-global.com



Quarterly Monitoring and Status Report (First Quarter, 2005) Page 2
World Qil Marketing Company, Service Station No, 24
13013 San Pablo Ave., San Pablo, California

Summary of Uniusual Activity; None,

Agency Directive Requirements:
Quarterly groundwater monijtoring and sampling.
The SFRWQCH, in a telephone conversation with GSC on March
19, 2003, requested a feasibility screening to compare the cost of
remediation options with on-going monitoring and sampling.

Notes: *Not known if wells still exist

PREPARED BY: Geologic Services Corporation
REVIEWED AND APPROVED BY:

s ibini TPty

William F. Girolamo, P.G.
Geologic Services Corporation

Date: Y (4‘ W

ATTACHMENTS:

Site Plan Showing On-Site Soil Boring and Well Locations (Figure 1)

Site Vicinity Map Showing Groundwater Gradient and Hydrocarbon Concentrations (Figure 2)
Groundwater Monitoring and Analytical Results (Table 1)

Water Analyses for Natural Attenuation Parameters (Table 2)

Historical Groundwater Monitoring and Analytical Results (Table 3)

Historical Water Analyses for Natural Attenuation Parameters (Table 4)

Historical Additional Oxygenate Analytes (Table 5)

Laboratory Report and Chain of Custody Record

Wayne Perry, Inc. Groundwater Monitoring and Sampling Field Data Sheets

Waste Disposal Documents

DISTRIBUTION LIST:

Ms. Barbara Sieminski, SFRWQCB
Mr. John P. Hundley, World Oil Marketing Company



FIGURES



RHEEM AVENUE

DRIVEWAT

DRIVEWAY

Y4

%/

§/

5 /]

m

)

-

= -

B | Gw-s
>

L \———\
L/

LEGEND

B-11 4 SOIL BORING LOCATION

MW—2 Q GROUNDWATER MONITORING
WELL LOCATION

APPROX. LIMIT OF TANK
PIT EXCAVATION

APPROX, PROPERTY LINE

NOTES:

SITE PLAN BASED ON A SURVEY PLAN
BY KISTER, SAVI0 & RE], INC. DATED
OCTOBER 11, 200G.

UNDERGROUND STORAGE TANK AND
SOIL BORING LOCATIONS ARE
APPROXIMATE.

ALL WELLS RESURVEYED ON 1/17/02
BY DMc ENGINEERING.

NN

;ST 7 s/

EXISTING BUILDING

DRIVEWAY

CONCRETE CURB AND GUTTER

LOWELL AVENUE

Praject No: [File:
90306918G [WO24GWMSfig1 SITE PLAN
"WFONH | “am0s | SHOWING ON-SITE
St \World Oil SOIL BORING AND
O e — Marketing Company | WELL LOCATIONS
SCALE IN FEET Sita: Station 24

13013 San Pablo Ave., San Pablo, CA

FIGURE: 1

<o

Geologic Services Corporation

science, engineering & technology
B43) varkal Ave., Suite 103 eWoodiand Hills, CA 91387 » (618) 268-8900




gl
auszuag

BHdL

\

— OO.—.Q
{sa¢n)

-L—MN

‘pusbe]

0059-927 {8/ S/ LOE1 8 VD 'SIlIH PUBIPOCH @ED| BING “8AY 1OUEA OE79 1334 NI 2vos
ABojouLpa) 3 Bunsauibua ‘aousns ———— 80928 OOKLIN vd3 A8 3
UCIRICAI0) $80MIag O1D0j03Y) “. 09 0 “TIAISSOd FWY. SNOLYLIMANTING NIHIO JOHLIN ¥d3 A3 MaZhIg
| U M i . . ‘509 QOHLIN ¥d3 A8 SHdL
N V3 '0|qed tieg ~aAy ojqed UeS 001 NOLVISRGUELNT NG SINSS38d N e -1/Bn NI SNOWVRINZONGD TV
:38NOI4 ¥Z UopeIs s L5700, N0 PO Tl 48 GHLHENGY < NOLLJZHIO MOTS H3LYMONNONS
G00T ‘0 AMY SV HeEl
SNOWvAINaoNoD | Aueduwiod Bupexsei =D WIS RIUR v e RN SR
NOBYVOONAAH O PHOM suas 09 48 70/0c/01 Mo ins SHEENER 1334 M NOLVATTE 3 veonaeo
QN LNIIQVHD -3 B/ S Sus A ¢ N NOIVATTS L IYMONACHS
“TIVMIXGHADY 33V SNOLYDOT
YALYMANNOND S0 N ONRIOB TI0S ONV YNVL 3OVHOLS ONNOUON3ENN 2 onmounon ST TIA
il s @ )
&42&3“-“”“.-.-” ZhyswmbBrzom g1L690£06 .xu._.m.w___o_N»m _._._.._(._w_%m»nw.__.;umo_.._mnm:.._.t.wmng ﬁm;._mwmzqu_na“:(m M} INTT ANVONNOE ALK .xouw_”.\
H-]
] N_yosfoid :S3JON AVONNOA WS
\ / NVHNVISTY ONDI ¥39HNA 8/, NIV LNVAINYISTY ~
3 & \
P Q
v T1amoT B o) 2
L\ g
(&) [00]
— N
Q
Z2>0N —Q [
5 0>0N / ] =
Gok>aN “ o) ®
Te5c8) o _ Q =
Z—MN - Q
Q
7 |
S0>0N .
nocm_mv Z>0N
858 §0>gN
JAY  NNITO t—MA \g D0L>QN
r,u.w (9e"18)
Z ana) \ \ SN
o= : \
S LMW INKTING SNYSHXT
< f f44
(e \
o 00CE &
o ‘ {10°29) /
< G~MH -
INVHMVLiS3Y \ -~
10 . ey
¥Yd Q35N Z A M
W \ / S0>aN
S 061>0N
.&. {ce 08}
\ // L=MN
(NOWATHD JAY  KITHY
HANYNALY




TABLES



28D

130 | afted SA[qEL §0-1D $TOM
(80578 Vdd) AELA/XALE Pue SHAL 10§ pezhfeue ur|q dn = 41004
"T00Z °L1 Arenue[ uo Sulisourfug S £Q PIARAINSAL SUONIBASID [PM
“Suses jo doj Wwoy 133 Wi painseaw #iem o) gdag
“[2A3] T35 URAUT SAOQE 133 UL UONIRAI[2 I9}EMPUNAID)
"PAIMSEIL/PIZATBUE 10U = --
] Suraoday POYIS 24N0dsaI 3y) SA0qE PIIIIAP 10U = 001> AN
1291 Jod suresBorsiuy — /30
1513 [AIng-ATePIa) Ao = He 1N
"3UN0SES SE PAZLIAIIRIBYS SUOGIes0IpAY umajonad [€10) = FH4L
*BIWIOFI[B)) YHOMSIEYL) UT SONATEUY URdUSUNY Aq pazAeae s3|dures Iempumoin
-a0 ‘AIiag 3uken, £Q peenpuoa Jurjduues pur Junojwow 13jempunocld iy
‘SHION
0N S'T>0aN SO=ON STO=(IN SO=-(IN 00[>AdN - - - - - - - - - «ALOD
>IN §I=aN SO0IN SO-(IN S0>aIN 001=aN 9E' 18 PL6E 000 VN 00'1Z 9¢701 S00T/RT 0¥-0T uC M
>IN SI>0N S0>(aN SO(IN SO00IN 00T>aN §5°08 086t 00°0 ViIN Z6'61 L¥'001 S00Z/01/C 0¥ 0T aL LMW
g€ SN S0>0N 60 £l 05% Tre  I66E 000 VIN 05°ZZ 9°501 S00Z/0L/T  ST6E-5°61 aC M
4 iLs 81 081 44 000°01 1078 086E 000 VN SETT 9EF01 S00Z/01/T  §'6E-S6l ul S-MIN
¥ §1>GN £L°0 9 S0>aN 009°C 6F'E8  §SLE 000 ViIN 80°ET L8901 S00T/01/T 8£-0T wl b-MIN
0F>IN 0L9°T 06 00€'T 099 00097 $6'78  TOOF 000 V/IN ¥t SES01 £00T/01/T or-0Z Wl MW
>IN $'1>dN SO>AN SN $'0>aN 001>(N 66°€8 S0'6E 000 VIN ol 44 §s80l §O0TAOL/T 0F-S1 ub AN
- - - - - - - 8¢a1 000 ¥/N Aa LT L0T S00T/01/C 44 Wl "MW
RO ) (8M) (1) (1/31) (1/31) G [ [ Geap) Gy | ()
A1 | seual€X [eto], | suonjoy, | awazmagqrimpd | auszuag |(Z1D-40) SHAL | woness[q | ydag | sSOWpRML, | 190pold | OTH UONBASY e [eAINU] | B | QN
H0978 PO VA MDD foy, | jemposg | oxpdaq | e pdag | peaymop | ardueg UG 54 1PM

VINTOATTYD ‘OTHVd NVS “AINIAY OTEVI NVS €T0ET
¥T'ON NOLLVLS TIO O THOM
$00Z 1 YALAVAD - SIINST TYILLATYNY ANV DONMHOLINOW HALVAINIOHD
I YL




WATER ANALYSES FOR NATURAL ATTENUATION PARAMETERS

TABLE 2

WORLD OIL STATION NO. 24
13013 SAN PABLO AVENUE, SAN PABLO, CALIFORNIA

Well Sample Ferrous Nitrate Sulfate pH Dissolved Redox
Number Date Iron Oxygen Potential

SM3500-D | EPA 300.0 | EPA 300.0 (DO) (ORP)

(mg/L) (mg/L) (mg/L) (/L) {mv)
MwW-2  02/10/05 ND<0.1 10 20 6.18-6.30 14.09,13.68 261,395
Mw-3  02/10/05 2.1 ND<0.1 ND<0.5 6.49-6.67 14.83,7.89 289, -67
MwW-4  02/10/05 - - -- 6.54-6.71 10.94,1242 376,222
MW-5 02/10/05 1.2 0.16 19 6.65-6,76 14.35,12.04 236, -67
MW-6  02/10/05 - - - 6.70-6.77 12.68,12.65 246,340
Mw-7  02/10/05 - - - 6.68-6.79 14.43,11.85 330,358
MW-8  02/10/05 0.12 1.2 17 6.71-6.86 14.28,10.04 246,214
Notes:

All groundwater monitoring and sampling conducted by Wayne Perry, Inc.

Groundwater samples analyzed by American Analytics in Chatsworth, California.

ND<0.1 = not detected above the respective limit of quantitation.

mg/L = milligrams per liter.

ppm = parts per million.

myv = millivolts.

ORP = oxidation reduction potential.

DO and ORP values arc down-hole field readings, pre and post purge (xx, xx).

pH values show the lowest to highest field readings.

-- = not analyzed.

W024 Q1-05 Tables

Page 1 of 1

GSC
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